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SPINNING AND CUTTING A MASS OF SOFT CLAY TO FORM AN ELECTRIC INSULATOR. {See page 205] iO 





Published Weekly by Price 15 Cents 
Scientific American Publishing Co. 20 cents in Canada 
Munn & Co., New York, N. Y 











“5 eee ae 
76 =) ._. 


HE technical advice brought you by our engineers embodies the experience 
of highly trained organizations in all parts of the world in the solving of 


friction problems. 


This international experience is both technical and practical and is ac- 
quired in co-effort with the best international research endeavor. 


SKF service in America is linked to this international experience. Its 
tangible evidence is found in products marked “SKF” and in the advice 


supplied you by our engineers. 


4356. F” Industries, Inc. 
165 Broadway, New York City 


= The Hess-Bright Manufacturing Co. 
Srqecetsing SKF Ball Bearing Co. 
os che po oe Atlas Ball Co. 
holders. Hubbard Machine Co. 
SKF Research Laboratories 
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Among these products now offered are: 


Single row deep groove ball bearings. Thrust bearings. Steel balls. 
Double row self-aligning ball bearings. Transmission equipment. 











2 























THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 


VOLUME oe. 
NUMBER 11 


NEW YORK, MARCH 12, 


1921 









os 


. . es peer - 
Pe Mi 2a ae EROS vac eaten: : 





Copyright, Scientific American Publishing Co. 


4a 
i 
' 
i 
‘ 
' 
' 
‘ 
i 
' 


72.840 FT. 









The composite bulk of all the human hearts in the world, and the labor of pumping that they perform 


The Heart as a Pumping Engine 
By Charles Nevers Holmes 


y HAT a wonderful pumping engine is the human 

heart! From our cradle to our grave, its work 
is incessant—stupendous, Within each human breast, 
this energetic organ is beating, on an average, about 
75 times per minute, or 4,500 times per hour. Accord- 
ingly, the heart beats, approximately, 108,000 times 
daily, 39,000,000 times yearly, and, during a lifetime 
of threescore and ten years, two billion seven hundred 
million times. If we estimate the population of our 
world at 1,700,000,000 people, then all the human 
hearts on our terrestrial planet are beating at the rate 
of, approximately, 127,000,000,000 times per minute, or 
66 quadrillion times per year. That is to say, these 
1,700,000,000 human hearts are throbbing at a rate 
of about 2 billion times per second. 

As we well know, our heart-engine contains four com- 
partments, two auricles and two ventricles. The auri- 
cles are reservoirs, Which supply the pumping ventricles 
with blood. Therefore, the dynamic energy of the 
human heart resides in the right and the left ventricles. 
When these ventricles contract, the right ventricle 
sends its supply of impure blood to be purified by the 
oxygen in the lungs, and the left ventricle forces its 
supply of parified blood to circulate in the body. When 
the “heart beats,” that is, when the right and left 
ventricles beat, an average of about 10 cubic inches of 
blood is expelled from the heart engine. Accordingly, 
in a minute, after 75 heart beats the energetic heart 
has pumped 750 cubic inches of blood. That means 
the heart pumps 45,000 cubic inches of blood per hour, 
1,000,000 cubie inches of blood per day, and 392,000,000 
cubic inches or more than 225,000 cubic feet of blood per 
year. Were the heart a water pump instead of a blood 
pump, it would expely inasmuch as a cubic foot of water 
Weighs about 6214 pounds, approximately, 7.000 tons 
of water, during the course of one year. 

And this amount of work is accomplished by only a 
part of a small muscular organ about as big as the 
average human fist! It has been estimated that the left 
ventrical alone exercises sufficient pressure per square 
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inch to support a column of blood 9 feet in height, and 
that it performs daily an amount of work equal to 90 
foot-tons. Were we able to collect in a cubical reser- 
voir all the blood pumped by one heart-engine in one 
year, that reservoir would be about 61 feet in each of its 
three dimensions. Or, were it a circular water-tower, 
with a diameter of 50 feet, it would be somewhat more 
than 115 feet in height, and it would contain about 
1,700,000 gallons. Our drawing depicts the size of a 
heart representing the combined bulk of all the hearts 
in the world, and the work performed by the combined 
hearts in the course of a year. 


A Small Submarine Designed for Scientific 
Research 
HE submarine, rightly regarded during the war as 
the most dreadful monster of the deep, is at last 
to be tamed and made to serve man instead of destroy- 
ing him. At a recent meeting of the French Academy 
of Sciences, in Paris, M. Maxine Laubeux dis 
cussed the possibilities of such a baby submarine. He 
is of the opinion that by its means the various strata 
of the ocean could be explored directly instead of in- 
directly, as is now necessary, to a depth of from 80 
to *100 meters. According to the figures carefully 
worked out by him as being most suitable for such a 
submarine vessel, the length should be 18.80 m.,éethe 
diameter 2.30 m., and the displacement about 50 tons. 
The hull is revolving, all the sections being circular. 
The body is so constructed as to resist safely the pres- 
sure corresponding to a depth of from 80 to 100 meters 
of salt water. Special precautions are taken to keep all 
openings absolutely water tight even in case of acci- 
dent. In order to enable it to sit flat upon the bot- 
tom of the ocean, the submarine is provided with two 
keels, while to prevent it from having trouble with 
currents in tidal ,waters it is propelled by batteries 
and an electric motor. Tue batteries are 43 in number 
each weighing 188 kg. The motor has an effective 
power of 50 hp. at 420 r.p.m., with a current of 8yolts 
Under these conditions the maximum velocity of the 
boat should be about 6 knots on the surface and 4.75 
knots when submerged. 
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Its radius of action at half speed is as follows: 
Sixty miles on the surface at a speed of 3 knots and 50 
miles when submerged at a slow speed of 2.50 knots per 
hour. 

The submarine is to contain the following apparatus 
besides that required for its own operation: A 30-ton 
centrifugal pump operated by the principal motor; a 
3,000-liter piston pump capable of exerting a pressure 
of 10 kg. with the electric motor; a periscope; two 
windlasses—one for the grappling iron and one for the 
rear weight; two reservoirs of compressed air (from 
150 liters to 120 kg.); an electric fan for use during 
the recharging of the battery; a compass; a telephone; 
a grappling iron of SO kg. weight and 160 meters of 
steel cable; an SO kg. lead weight for plumbing with 
160 meters of steel wire cable. 

The estimated price of such a scientifically equipped 
submarine is 600,000 frances or more, whereas 
when the project was first considered in 1907, it was 
estimated that the would be 200,000 
francs. 

It is between the surface and a depth of from 80 to 
100 meters that most of the 
serve mankind as food move and have being, and 
it is for this reason that the information gained by such 
a boat is expected to be so important. Its various func 
tions would include taking samples of the surface 
layer of the bottom of the ocean at different depths, 
taking samples of the water in various locations and at 
different depths in order to make a study of the density, 
temperature, percentage of salt, ete., and 
samples of the plankton upon which so many fish de 
pend for food, Obviously the distribution of plank- 
ton and the circumstances favorable to its growth are 
all-important with regard to the of the fish 
which feed upon it. Other valuable information would 
also be gained by studying the 
of the water and the intensity of the light at d 
depths. Finally, the direction and velocity of the cur- 
rents at various depths would be especially investigated 
and would undoubtedly valuable in various ways 
not only to the meteorologist but to the captains of 
ships and to fishermen 
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“A Strong Navy’ 


from an ex-ofticer 


the | ml State Naval Reserve force 
j v the present att tude of the 
\ } ‘ toward the United States Navy 
| itificat d days ] writes 
cham n of a strong navy 
\ ‘ I he controlling ownership 
Are ‘ | we journal which ten years 
e { 1 strong navi 
I? bly the yume uestion has arisen in the minds 
reader ke th opportunity to state 
" ! poened that the controlling owner 
' changed dl that we are the same jour 
\ h ‘ uy twenty-five years ago for 
matter im «a through the years without a 
k, has bes the friend of the Navy and 
lol i t rive ¢ nure sand the people 
dup a rong 
it I we ‘ hanged, but the Gene il Board 
f tl Navy and the Senate Naval Committee, who, 
the arn e have adopted an entirely new 
of the war, they demanded the 
navy the world and today they ask for a 
strong a ny other 
fo understand the significance of this we must re 
ember that the pre-war policy of the General Board 
to carry on a continuous program of construction, 
h would give us | 1921-1922 a total of 48 battle 
' lucding earlier ships This policy would 
have put « nai the second place, which we had 
‘ 1M e to Congressional neglect, had 
to Glerma By the wiping out of the Ger 
leet we moved up to the second position he 
eral Bx t then tised standard by demanding 
e bu t nay tronger than any other 
rt British hav ! ted that because of their insu 
rity the houlki possess a havy = stronger 
} that of it} Recently they have stated 
officially that they would view without alarm the 
truction ‘ I of navy of whatever 
rength t iw the policies of the two 
miris ire ) i ir that a resort to armed force 
m place of rbiti n of any disputed question was 
onceivabl If the people of the United States are 
prepared to bear the expense, the ScieENTIFI¢ AMERICAN 
ee 1 reasor ! ve should not possess a navy 
inv other Phi of course, involves the con- 
on of a strong navy and, as we have shown in 
recen su mpletion of the 1916 program 
the x battleships of 43,000 tons), and the addi- 
n of some ' e| f the smaller types in which we 
e lacking | ike our navy equal in strength to 
other 
if for the present we hold up construction on these 
hij t t saving of some 240 million 
ur If we g head and build them now it will 
that we ar i exceeding the standard of 
rength above referred to The General Board 
! geest that we do not build certain destroyers 
her sma ‘ els, already authorized, which 
have cost about 60 million dollars, and that we 
if e SO milblic of that money n the construction 
vo airplane carriers This is a good suggestion. 
rlance f e © millions, together with some 40 
I f I > million dollar aved on the six 
shins i e utilized in the construction of 
iers I i additional scouts Such a 
yi im would mean a net saving of at least 200 mil 


irs and its completion would, in our judgment 
fleer which, because it was so thoroughly up 


luded all the essons of the late war, 
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would be more than a match for anything afloat upon 


the seas by 1923-1924 
great de- 


age 1s a 


that 
termining factor in estimating the relative efliciency of 


Let it be remembered also 


fleets. If Great Britain persists in her determination 
to lay down no new construction, it will mean that 
by the time our new navy is completed her finest battle- 


ships will be from eight to nine years old; whereas 


our latest ships will be only from one to five years old. 
rhe British ships will mount as their heaviest piece ¢ 
f about 


whereas our best ships will mount among them 16-inch 


lS5-inch gun ¢ S40 foot-tons muzzle 


energy, 


99,000 or 112.000 foot-tons according 


The British 


battleships will be of 28,000 tons as against our 32,600 


guns of energy, 


as they are 45 or 50 ealibers in length 


tons, and the armor and torpedo defense of our ships 
Lastly, it 


reverting again to the question of age, 


will be far more extensive and heavy. must 
be remembered, 
that a battleship ten years old is considered to be ob- 
solescent and ready to pass into the second line. 

we trust, that the Screntiric 
to the 


today as 


We have made it clear, 


AMERICAN, in spite of its opposition immediate 


building of these six ships, is, always, an 


earnest advocate of our possessing “a strong 


navy.” 
We think we have made it clear, also, that if Congress 
decides to spend 240 million on these unnecessary ships, 
the of strength 
Navy Department has itself laid down. 


it will be going far standard 


beyond 


which the 


Einstein’s Finite Universe 


HE daily papers have once more featured Dr. 
Einstein on their front pages, this time on the 
basis of an interview in which he expressed his 
conclusions with regard to the figure and extent of 
the universe. To those who are at all familiar with 


the General Theory of Relativity, the fact is not new 
that the 
To those lacking this fa 
miliarity the statement may be more or less surprising ; 


that it leads to the conclusion universe may 


v finite though unbounded, 


and to the average layman, not alone do the two terms 


‘finite’ and “boundless” carry a distinet contradiction, 


but the whole discussion comes altogether as a mental 
upheaval 


As a matter of fact, to the qualified geometer and 
even to the philosopher who is not inclined to geome- 
trize it is anything but that From the earliest age 
it has been recognized that the universe presents to 


the human mind a dilemma which in either event tran- 


scends our ability to form a concrete picture. It is 


obvious that we must regard the universe as extending 
infinitely, forever, in every direction; or that we must 
extending. Both possibilities go 
make a more or 
intinite universe does 
that he 


abstract some of the properties of such a universe and 


not so 
The 


whole-hearted 


regard it as 


beyond us. mathematician will 


Claim that an 


iess 


not go beyond him; but all he means is can 


represent them symbolically He can never really 


picture infinity. And certainly, on the other side, the 
suggestion that the universe comes to an end brings an 
unanswerable puzzle in the immediate query: what lies 


beyond ? 


Modern philosophy has suggested a way out of the 
dilemma For a century or more the notion of a geo 
metrical continuum which shall have no limits and 


which yet shall not be of infinite extent has been men- 
tally chewed over by philosophically inclined mathema- 
The 
continuum 


ticians and mathematically inclined philosophers. 
spherical surface is an example of such a 
in two dimensions. It returns upon itself completely ; 


and so long as we confine ourselves to the two dimen- 


sions in which it is defined, there is nothing beyond it. 
It is finite, yet unbounded; there is no jumping off 


place. To be sure, there is a three-dimensional universe 
about it, outside it, in which it is immersed, and through 
which it curves about to meet itself; but that is beside 


the point 


Those skilled in the of the mathematical 
symbols of hyper-dimens 1ave for many years 
recognized the possibilit he three-dimensional 


world of our concepts at tions may behave in 


somewhat the same fashic » in fact without end 
and at the 


the suggestion 


same time wi itless expanse. But 


has hereto 1 purely one of ab- 


geometric speculati measurements have 
itest groundwork of 


belief that the uni- 


stract 
ever been made which gave 


observed fact on which to 
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verse was non-Euclidean—which of course it must be 


if it be finite and boundless. Even Einstein has not 
been able to make such measurements; but he has 
suggested a comparatively simple observation which 
we may confidently hope some day to make, and 
which would indicate whether the universe is truly 
infinite or not This business of observing the distri- 
bution of matter throughout the universe, ambitious 


as it sounds, is really a more hopeful thing than the 
attempted measurement of geodesics in the expectation 
that 

It is doubtful whether any of the eminent geometers 
finite 
universe, or even believed in it, would have dared set 


they may reveal non-Euclidean characteristics. 


who have speculated as to the possibility of a 


the size at any such figure as Einstein suggests. Ten 
trillion times the astronomical unit defined by the 


distance from sun to earth is by all means a tremendous 
figure ; not lose much of its awe-inspiring 
character when we reduce it to light-years and find that, 
subject to the large margin of error necessarily inherent 
in such it would take light a 
starting point after 
As one of the news- 


and it does 


these, 
return to its 
“circumnavigating” 


calculations as 
billion years to 
the universe. 
paper headlines suggests, this is sufficiently near to an 
infinite universe for all practical purposes. 
The Distribution of the World’s Four 
Greatest Liners 

except the 
what 


k we “Leviathan,” it can now be stated 


definitely is to become of the four greatest 
liners, all 900 feet in length or over, about which, 
the 


So frequently has it been stated that ships 


ever since armistice, there has been more or less 
ambiguity. 
of this size are not revenue earners, that it would not 
have very greatly startled the public to learn that these 
ships were to be laid up, that future 


and passenger 


service would be carried in those always popular 
freight-and-passenger vessels which, although their 


speed is not nearly so great, possess every comfort and 


convenience that can be found in the 23-knot ship of 
50.000 tons and over. 

The first 900-foot ship to be built was the “Imperator,” 
which was constructed by the Vulean Works at Ham- 
burg for the transatlantic service of the Hamburg- 
American Company. This fine vessel was not a com- 
plete success, being considerably over-weight and over- 
draft at the time of her launching. She is turbine- 
driven and has made between 22 and 23 knots when in 
her best condition. After the armistice she was allo 
cated to the British Government as part compensation 
for submarine losses, and she has recently been pur- 
chased by the Cunard Line for their New York-South 
ampton service. If she were changed from coal te 
oil-burning and certain unnecessary deadweight were 
removed from the ship, she should have no difficulty 
in making her contract speed, if the company so desired. 

The Hamburg-American Company also laid down two 
ships of “Imperator” but somewhat larger 
They were built by Blohm and Voss at 
Hamburg, and the first of them to go into service was 
the “Vaterland,” which made two or three trips to 
New York in 1914, and was interned here during the 
She is a 23-knot boat and is some 40 to 50 feet 
After 
for American troops she was 


the 
faster. 


type 
and 


war. 
longer and two feet wider than the “Imperator.” 
serving as a transport 


turned over to the United States Shipping Board, and 


now for over a year has lain at her Hoboken dock 
with a caretaking crew aboard, The future of this 


ship is problematical. 

The sister ship to the “Leviathan,” the “Bismarck,” 
was partially constructed at the outbreak of the war, 
and work was done upon her during the war in a desul- 
tory way. She is now completed all but some of her 
interior furnishings, and she has recently been pur- 
chased by the White Star Line, who have renamed her 
the “Majestic.” She also will be placed in the New 
York-Southampton service. 

The fourth in size but fastest of the 900-foot liners is 
the “Aguitania,” of the Cunard Line. She is a 900-foot 
ship, but is somewhat smaller in displacement than the 
“Imperator.” She the York-Liverpool 
service of the company shortly béef6re the outbreak of 
the war, and was taken over by the government for 
Recently she has undergone over- 
reconstruction, and under her new oil- 
burning system this fine vessel has shown that she can 


entered New 


transport service. 


hauling and 


exceed her contract speed. 
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Electricity 

Argentine Radio.—From Buenos Aires comes the 
report that the German Telefunken organization is to 
construct a high power wireless station in Argentine 
Republic for the Transradio Compania Radiotelegratf- 
ica Argentina. This company has been organized to 
operate Over-sea Wireless telegraphy between Argentina 
and Europe. Material for the six 210 meter towers, as 
also the high-tension machinery, was to be shipped 
shortly; the wireless apparatus itself is not expected 
until after the erection of the towers, 


Germany’s Experience with Iron Conductors does 
not seem to have been a happy one. Wires were used 
for conductors up to 6 mm, in diameter, and cables for 
conductors of larger size. One source of trouble was 
the inevitable kinking of the line. The galvanizing was 
easily damaged, and in making joints and erecting the 
lines extreme care was found necessary. Moreover, 
iron proved to be 20 per cent more expensive than cop- 
per, though the price per kilogram was only 0.71 mark 
as against 4 marks for copper. The use of copper is 
being resumed as quickly as possible. 


Electric Hardening of Tools has come into ex- 
tensive use in Germany, and seems to be quite practical. 
In the process of electrolysis the hydrogen generated 
at the cathode is heated to such an extent that the 
cathode itself is brought to a red heat. Advantage is 
taken of this phenomenon by using tools that are to be 
hardened as the cathode. It is, however, necessary 
to protect the cutting edges of the tools, as they are 
liable to be raised to excessive temperatures. The 
cutting edges are covered with a layer of non-fusible 
conducting material. 


The Nauen Radio Station represents quite nicely 
the rapid development of wireless. Thus it was first 
installed in 1906 as a modest 10 kilowatt experimental 
plant, later it was increased to 55 kilowatts, then to 
100 kilowatts, and now to two high-frequency gener- 
ators of 150 and 400 kilowatts, respectively. The 100- 
kilowatt transmitter, a spark set, is still in use, being 
employed in conjunction with the 150-kilowatt high- 
frequency alternator set for the time signal and meteor- 
ological, as well as the transcontinental, services. The 
4)-kilowatt set is serving as the transmitter for the 
overseas traffic. 

Radio Messages to Your Office.— By the use of 
the telephone lines radio messages from stations over- 
seas can now be automatically relayed to your office 

rt of this country without going through the 


able to lap a teapiaups. 2, 

will be relayed to the wireless station at New Bruns- 
wick, N. J., and thence flashed across the Atlantic to 
Europe. An amplifier is used at the receiving end to 
make the sounds as clear as possible. Obviously, a re- 
markably clear telephone line must be used in order 
net to distort the short and long telegraphic buzzes. 


Pocket Book Radio Set.—A radio receiving set 
shaped like a small book has recently appeared in Eng- 
land and has attracted considerable attention because 
of its novelty. It operates on the variometer princi- 
ple, with the covers of the “book” more or less closed 
so as to change the wave length of the receiving cir- 
cuit. A crystal detector is included in the backbone of 
the “book” and the windings are inside the covers. 
This little radio set is said to be quite effective on an 
outdoor temporary aerial. It has a range of from 600 
to approximately 2,500 meters. A pair of telephone 
receivers is used in conjunction with the “book.” 

Conductor-Directed Radio. — The Telefunken Com- 
pany in Germany has developed into commercial form a 
System for wireless telephony especially adapted for 
intercommunication between high-tension stations at 
sreat distances. The signals, talk, etc., are not trans- 
mitted by ordinary wireless, states Electrical World, 
but the property of a conducting wire to direct the 
electromagnetic waves and thus cut down energy dis- 
persion is made use of in the following way: An ordi 
nary set for wireless telephony, with vacuum tube os- 
cillators for producing continuous oscillations, feeds into 
a small antenna hanging between two transmission 
line poles parallel to the high-tension conductors, At 
the receiving end of the line there is a similar antenna 
connected to wireless telephone receivers, Two-way 
communication may be obtained either by using two 
antenne at each station or else by coupling to the 
Same antenna one receiver and one transmitter, 
to different wave lengths. Experience shows tha: 
energy will follow the transmission conductors 
out much dissipation so that very great distances 
be covered with a quite limited primary energy. 
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Science 

$1,000 for an Essay on Roentgen-Ray, Radium 
or Radioactivity has been offered by the American 
Roentgen Ray Society. 

A Nine-Foot Skeleton.—On opening a mound near 
Greensburg, Pa., the curator of the Carnegie Museum 
of Pittsburgh, Dr. Holland, unearthed a skeleton be- 
tween eight and nine feet tall. The mound was 100 
feet long and more than 12 feet high. The most in- 
teresting feature in the recent excavation was the 
mummified torso of a human body at least 4,000 vears 
old. The parts of the skeleton were shipped to the 
Carnegie Museum, 

A Museum Genius.—We learn with regret of 
the death of Dr. F. J. V. Skiff, director of the Field 
Museum of Natural History in Chicago, Though not a 
scientific man, he showed the most wonderful ability as 
an organizer and executive of museums and his advice 
was widely sought. He began life as a newspaper man 
He was Deputy Director General of the Columbian Ex 
position and at its close he succeeded in raising funds 
to purchase the Fine Arts Building and also bought 
many of the exhibits. Marshall Field left $5,000,000 in 
his will for the new building the museum now occupies 





Human Palaeontology.—The Institute of Human 
Paleontology founded by the Prince of Monaco, was 
recently opened in Paris. The previous studies of 
Prince Albert of Monaco have been along the lines 
of marine biology and oceanography, but he has also 
been interested for over twenty years in prehistoric 
man and he has financed many exhibitions which tended 
to throw light on the character, art, life and environ 
ment of prehistoric man. The building was approach- 
ing completion when the war broke out and it has 
now been declared open. The endowment is 2,000,000 
frances. 

The Swiss Lakes Disgorge — The recent 
drought in Switzerland has lov lakes so much 
that archaeologists are having opportunity to 
examine the old lacustrine « wellings which 
date back to the Stone Age. ‘ry is being dis 


covered in two lake dwelling «1 on the shores 
of Lake Neuchatel, says a ca to the New York 
Times, and hundreds of pil ‘fect preservation 


and on which these dwelling inaily rested are now 
clearly visible. Many pers » volunteered help 
for excavating the remains ancient dwellings, 
which, according to Dr. Ke , the Swiss author- 
ity on the subject, ceased t bited about the first 
century of the Christian nerous boats, which 


+ ¢heee are 


120 ipny § t 

Worcester, Mass., is tu lidve & “School of phy 
Geographical Research may be regarded as one of the 
useful products of the war, as the American people 
now have an international point of view. Our further 
growth, perhaps our peaceful existence, depends on our 
judgment in dealing with the other peoples of the 
world. Research work in the field of geography is very 
much needed all over the world, so this “School” in- 
novation will be warmly welcomed by thinkers, Grad- 
uate geography is the keynote. If it had not been for 
the books and maps of the American Geographical So- 
ciety, we should have cut a very poor figure at the Ver 
sailles conferences, This Society will also establish a 
School of Surveying under the direction of the cele 
brated explorer, Dr, Alexander Hamilton Rice. It is 
proposed that graduates of the school shall be engaged 
in part in field surveys of high quality from which 
there will result improved topographic data for the 
regions selected for geographic study. 


Even State Seals Do Move.—The State of Kansas 
is no longer satisfied with the old seal, showing a log 
cabin with a farmer walking with a plow of the vin 
tage of 1850, while in the distance is an immigrant 
train going down the trail, and a primitive steamboat 
cleaving her way through a rippleless river. The new 
seal calls for an eight-shovel tractor plow, a twelve- 
room house in place of the log cabin, a twin-six touring 
car instead of the ox-train and a limited train to re- 
place the steamboat on the Kaw, The Latin inscrip- 
tion is all that remains after the wave of progress has 
passed over the seal. We are used to such innovations 
in postage stamps, but such liberties taken with a 
State seal are unheard of. These monstrosities of the 
die sinker’s art are very awful and we hope that other 
State officials will take their pen in hand and draw 
new designs likewise. It is a strange fact that the 
seals of Connecticut, Maryland, Massachusetts and 
New Hampshire do not hear their names plainly in 
English, if at all, ne the Great Seal of the 
( *ted States, 
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Engineering 

A Large Indian Undertaking.— A water supply 
scheme is being carried out to provide water to the 
Jharia coal fields in India. The plans include a 
masonry dum at the reservoir, filter beds, a main aque 
duct (which includes a tunnel 2,200 feet long through 
rock) and underground reservoirs 

Light Railways in New Zealand. — The Minister of 
Public Works announced in his annual statement te 
Parliament that the proposal to construct privately 
owned light railway lines in different parts of the 
Dominion to connect up rural sections with the Govern 
ment main trunk line would be encouraged and efforts 
made to push the project. The construction of thes« 
lines will call for a large amount of material as wel 
as construction machinery and rolling stock 

Disk Bearings for Railroads.—It is reported that the 
Swedish State railways recently placed an order wit) 
a native company for car axles, bearing boxes of cast 
iron with disk-bearing stamped cylinders and nuts, and 
it is not believed unlikely that this order will be the 
forerunner of others. It is expected that disk bearings 
Will soon come into general use upon Swedish railways 
It is stated that extensive trials were conducted b: 
tween Stockholm and Goteborg before it was decided 
to adopt these bearings 

Increasing Use of Concrete for the construction of 
dwellings is noted in various parts of the world wher 
lumber is not over plentiful, especially lumber suitabl 
for building purposes. The manufacture of concrete 
blocks with which concrete houses may be built with 
speed and economy is attracting much interest in even 
such remote districts as British Malaya as a means of 
relieving the house shortage. It is reported that several 
municipal bodies are erecting the necessary plants for 
turning out these blocks 

Wooden Buildings in Europe.—The serious housing 
shortage in several European countries has caused 
the extensive introduction of wooden houses Stone 
and brick are the favorite building materials of most 
European countries, and Europeans do not take kindly 
to wood except through dire necessity Were the ex 
change more favorable, there is no doubt but that 
heavy orders for ready-cut houses would be placed with 
American manufacturers, As it is, the demands of 
Europe are being met by French, German and Austrian 
manufacturers 

Calcutta’s Port Improvements.—Facilities of access 
to the port of Caleutta will be greatly improved by the 
construction of the Grand Trunk Canali. According to 
an issue of Finance and Commerce, the canal will be 


’ » fant wrt 


its connected basins will provide a frontage of nearly 
14 miles and it is believed that these facilities, and the 
reclamation of a large waterlogged area in the vicin 
ity of Calcutta will afford an avenue for the expansion 
of the city and the creation of a new industrial center 
in the neighborhood, 

Compulsory Labor for Engineering Work.—Accord 
ing to information from Sofia, Bulgaria has passed a 
law by which labor is obligatory both for men and 
women. This labor can be utilized in many ways, in 
cluding the construction of roads, railways. canals 
aqueducts, improvement of rivers and streams, installa 
tion of telephone and telegraph lines, preparation of 
various building materials, the planting and exploita- 
tion of forests, work in the various domains of the 
State, districts, or communes, cultivation of kitchen 
vardens, raising of silk worms and of bees and cattl 
fisheries, work in mines and factories, conservation of 
food products, weaving, etc. The demobilization of the 
Bulgarian army by virtue of the recent treat ha 
rendered this law necessary 

Pittsburgh’s Vehicular Tunnels which are to pierce 
the South Hills will be the largest highway tunnel 
yet built, with a length of 5,715 feet Ventilation ar 
rangements are of special interest as this is ‘the first 
long tunnel in which automobile exhaust has had to te 
dealt with. There are two tubes, each providing for 


two lines of traffic with space for street ear tl 
traffic in a tube to be all in one direction rhe may 
mum estimated traffic is 1,690 vehicles per heur in eset 
direction, mostly passenger vehicles Ventilation plan 


are being based on special tests, conducted by the U. 8 
Bureau of Mines, of automobiles for carbon monoxid 


emission, and of the susceptibility of human -beings 
that £8. Air will be blown in at one end by tat rial 
nozzles in the direction of tral A ] ping plas 
for each tube distributing normally 200,000 eu fer 
over the 46S square feet of cross section 

air current velocity of six miles an h 
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The Falsework for a Big Dam 


Some Unusual Trestles Employed in This Department of Concrete Construction 





I f th ndrance te 1 still greater use of 
( ) et expense of the auxiliary construc 
! i work may be so planned that a very 
per I vill be required for the forms aor 
i ne conerete may involve a great 
r tre ! r auxiliary construction, But 
’ ! ’ vention under stress of me 
‘ i n develop a system of operat 
the cost Two recent cases 
el methods of dealing witl 
k pro i have occurred in the Fat 
Vest ay th t! pre ire of costs contributed to 
lop t f these feature of the methods of 
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Bat nstan ! t te ngle-arch dam Sucl 
i e convex face upstream, the 
\ FL re t the hydrostatic pressures 
The horizontal thrust of 
1 ke the vertical load on an 
Vi oe the ite is a V-shaped canyor 
‘ le he single-arch dam may well 
1 bly the best type of dam to use 
! re favorable, a single-arch 
! te economical because of the re 
ade possible by the replacement 
met t 1 the arch action of the struc 
i i ler » tuke full advantage or the 
e sing urch, it is necessar 
ms rT vot ‘ vith some precision Natur 
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By J. F. Springer 
and on these hopper cars run back and forth. These 
cars were hauled by gasoline locomotives and delivered 
their contents of concrete through openings between the 
rails to chutes which led to the proper delivery points 
Naturally carried down the 
chutes whose maximum drop was limited to about 50 
feet The concrete would often go with a rush: but it 
ix understood that the violent delivery to 
the mass of concrete already in place tended to a con 


gravity the concrete 


consequent 


solidation, and that the new concrete did not tend to 
separate into its constituents as it flowed along 

The utilization of the trestle as a backing for the 
forms was curried out substantially as follows: In 
setting up the trestle, the various bents of trestle 
posts were so arranged that the batter post would at 
no point be closer than 1 foot to the concrete surface 


that was to be. By locating the bents at intervals of 
1D feet and predetermining for every 10 feet of height 
the distances batter and concrete, the 
bents were suitably The distance between batter 
the maximum of 30 feet and at 
the top an feet. It will be understood 
that to the full height 
and its own feet, as it were. 

rhe rather novel use of 
tlework is to be distinguished from the first in that 
the feet of the posts did not rest on anything at all. 
Vhey straddled the partly constructed dam, and, since 
the 


precise between 
set 
bottom 
interval of 10 
this trestle 


posts at Was i 


Was erected at once 
stood 


upon 


second instance of the tres 


legs spread somewhat, support was supplied to their 


and forms a circular segment of perhaps 140 degrees. 
It stands upon bed rock, but not exactly at the site 
originally determined upon. The preliminary work of 
excavating for the foundation indicated a deeper level 
for bed rock than was ultimately found necessary. 
That is to say, it was discovered that by shifting the 
site a little upstream, bed rock would be found closer 
to the surface. In constrneting the dam, there has been 
recognition of the possibility that eventually the foun- 
dation rock may need treatment to render it imper- 
vious to water. Test holes put down seemed to indi- 


cute that there were no open seams, This tightness 
wus deduced from the fact that in no case did wuter 
forced down through hollow bit and drill rod fail to 


reappear, When the hole was at the time in the bed rock. 
However, in case leakage develops after construction, 
there will still be a remedy at hand. In the body of 
the dam near the downstream face a series of vertical 
holes has been arranged, These are at intervals of 6 
feet and are lined with 2-inch piping. In case of need, 
through these holes drilling may be carried on and the 


bed rock pierced for a distance. Then, Portland ce- 
ment grout may be put down under practically any 
pressure desired up to say 1,000 pounds per square 


inch or more, This arrangement of drilling and grout- 
ing pipes is something like the case of a fairly tall 
building on Broadway, New York, where the jacks are 
already in place, if the structure, which is a pretty 
narrow one, should at any time show signs of uneven 
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Three views of the Warm Springs dam, two during construction and the third when nearly complete, showing the huge trestle employed as an auxiliary in the 
work of erection 
. ally, this requirement will transfer itself to the forms inner sides by the concrete surfaces and by certain settlement. In both cases, the remedy could be ap- 
in short, the proper shaping of an arch dam gives rise anchors in the concrete. This account applies particu- plied, however, even if the precautionary measures had 
to demands that can only be met by a_ skilful and larly to the trestle used,in building the upper half of not been taken. Concrete may be bored by core drills 
precise construction of forms the dam, The illustrations show pretty clearly how the as readily or more readily than granite, and jacks can 
Kecently a hydro-electric power development in Cali trestle rode the masonry, be set at any time. However, with tubes and jacks in 
fornia required the construction of a dam to impound This structure, the Warm Springs Dam, is located,in place, quicker action becomes possible. 
vater, It was decided to erect a single-arch structure the eastern part of Oregon and forms part of an irri- There are two principal types of design for single- 
‘ the upstream face, the height was 108 feet; and gation system. Some 40,000 acres of land are to be arch dams. In the one, the central angle included by 
he radius of curvature of this surface was 205 feet ndditionally supplied, or else altogether reclaimed to the are at one level is the same as the central angle 
he truction was facilitated by a rather novel use farm use, by the proper utilization of the 170,000 acre- included by the are at any other level. Such dams 
if ‘ vor When the foundation had been com feet of water it has the duty of impounding. However, belong to the constant-angle type. In a V-shaped can- 
pleted, a great trestle strueture was run up. It was so it is not yet ceftain what is to be done with a certain yon, with the span becoming less and less as the bot- 
et and haped to inclose the space which the portion of the water, It may be used for a part of the tom is approached, the curvature necessarily becomes 
in is t ipy It was to provide not only a means said 40,000 acres; or it may be sold to an adjoining sharper and sharper because of the requirement that 
of delivering concrete for the dam but also a backing — district : the central angle included shall not vary. In the 
for the forms wh luty it would be to give shape to From the underlying rock to the crest} the dam has other variety of design the radius of curvature once es- 
I at ret wture, The concrete was maximum height of some 81 feet or more. At the tablished is maintained from base to crest. In the pres- 
red higher and higher levels as the base it is only 27%4 feet thick and near the crest only 8 ent case, the dam is of the latter type, the degree of 
zw u. TI xing plant was set on the feet. This is a very thin section, and is in marked curvature being kept constant or substantially so. 
listance upstream from the dam. Its contrast to what a gravity section would show. How- All the foregoing relates to the upstream face, the sur- 
‘ cted that the feed hopper could readily ever, in 1916, when the dam was yet in contemplation, face which receives the load. The single arch dam 
‘ t fi t k which connected with the stone it was estimated that a single arch structure would of constant radius presents to the impounded water a 
rusher on ft lownstream sid the dam, und so cost about 98 to 95 per cent of what would be the cylindrical surface; while the dam of constant rela- 
t mist harge by gravity to the lower levels expense for the ancient type. The gravity type was at tive length of are presents a face which deviates from 
f lan The higher levels would be served dif that time recommended, the excess cost being so mod- the vertical and projects more and more upstream as 
An el tor tower was erected close by the erate. However, construction costs kept on advancing, the span decreases toward the base. In one of the 
cel Rv meas if it, concrete could be hoisted to so that the advantage of the single-arch type became views, the truly cylindrical form of the convexity is 
yer eles is and then delivered te selected levels quite decided plainly apparent. The dam is quite vertical on this 
t trestlework At these levels, tracks were laid The new dam spans the gorge of the Malheur Ri’ (Continued on page 217) 





to 


m, 
of 
ral 
6 
ed, 


he 


ny 
ire 
ut- 
all 
ire 
tty 
yen 


| 





e 


ap- 
had 
lrills 
3 can 
ks in 


ingle- 
“l by 
angle 
dams 
can- 
» bot- 
-omes 
that 
n the 
ce es- 
pres- 
ree of 
y SO. 
e sur 
dam 
ater a 
rela- 
; from 
am as 
of the 
city is 
n this 


March 12, 1921 


SCIENTIFIC AMERICAN 























Left: Filling a die with porcelain ready for stamping into a wall-switch base. Center: Three stages of a large insulator—the porcelain blank, the same cut to shape, and the finishe 
after firing. The shrinkage in firing has to be calculated to the 64th of an inch. 











Right: Testing insulators under a current of 75,000 volts. The wavy white lines on the insulators of the lowe: 


row represent the effect on the photographic plate of electric sparks running over these pieces 


Making and testing porcelain insulators to keep the electric current where it belongs 


Making Electric Insulators of Porcelain 
By Ralph Howard 


N ILADY gazes admiringly at the china that reflects 
4 the light from the electric dome over the dining 
room table, and wonders how such marvels of ceramic 
art can be wrought. But she gives no thought to the 
bumble porcelain insulator—the Cinderella of the fam- 
ily—without which there would be no electric light in 
its modern form. It may seem that almost anyone 
could mold a porcelain wall-switch base, a cleat used in 
wiring buildings, or some of the simpler forms of in 
sulators. But when it comes to making them so that 
after the shrinkage that results from subjecting them 
to a temperature of upward of 2.642 degrees Fahren- 
heit, they will still be within the dimensions required, 
it is not so simple, Nor is size the only thing that has 
to be considered, The porcelain must be so mixed, 
molded and fired that it will withstand, in some cases, 
hundreds of thousands of volts without breaking down 
and allowing the current to pass through it. 

Porcelain is made of potters’ clay, ball clay, feldspar 
and flint, the two latter being in the form of fine 
powder, These are mixed with water, the coarse par- 
ticles strained out, and the resulting cream-like batter 
goes to the filter presses where most of the water is 
pressed out and it emerges as solid, damp cakes. 

There are now two methods of procedure, the dry 
process and the wet process, The dry process is used 
in making the devices to insulate the lower voltage 
currents—such as, for instance, building-wiring equip 
ment—while the wet process, which permits making 
a denser structure, is employed for insulators for high- 
voltage power-transmission lines, and in transformers, 
oik switches, ete. 

The making of wall-switch bases, cleats, and other 
small porcelain insulators is a fascinating process. 
The damp cakes that come from the filter press are 
dried until just enough moisture is left to press them. 
Then they are reduced to a loose, damp powder, and 
this is dropped into oiled dies shaped according to the 
design of the article to be 


of paris mold and pressed into the pattern wished. 
Another piece will be placed on a horizontal wheel op- 
erated by a motor—an adaptation of the ordinary pot 
ter’'s wheel. When it is set on the wheel it is just a 
plain, ordinary looking cylinder of yellowish porce- 
lain. But under the manipulation of a skilled oper 
ator it quickly takes on a graceful appearance as 
shown on our cover. The touch of a little imple 
ment cuts a series of grooves, or perhaps a contin- 
uous thread, in the side, and ribbon-like shavings of 
porcelain fly from the article being turned, crumbling 
as they fall. When the work is done, what was a mere 
cylinder has become an accurately measured insu 
lator, conforming to careful specifications. 

Where a curve conduit or pipe is wanted, the process 
is simplicity itself. Liquid porcelain mixture is poured 
into a plaster of paris mold shaped like the outside 
of the conduit desired, The plaster of paris absorbs 
the water. from the mixture adjacent to it, leaving 
a shell of porcelain next to the mold. The water in 
the fluid porcelain farther away from the sides of the 
mold is not absorbed, and hence the mixture remains 
in a liquid state. When the walls of the conduit are 
sufficiently thick, which depends on the length of 
time the mixture has been inj the mold, the fluid is 
drawn off and the conduit is taken from the mold and 
dried. 

Great care has to be used in the drying. The porce 
lain must dry evenly, and therefore not too rapidly. 
Steam is turned into the drying machines to insure 
sufficient humidity. Gradually the amount of steam is 
decreased and the heat is increased. Thus the outside 
is kept from cracking and the drying process proceeds 
uniformly throughout the article. 

Insulators made by the wet process are, in some 
cases, five and six feet high, and upward of two feet in 
diameter. The largest are not, however, made in one 
piece. Sections are turned out and then piled up as the 
housewife stacks plates, and the heat in the kiln, when 
they are “fired,” fuses them into one solid piece. 

(Continued on page 219) 


A Measure of Interior Lighting 
By S. R. Winters 


NEW instrument for measuring the iight reflected 
£\ by room walls, technically described as a portable 
reflectometer of the absolute type, has been des 
by A. H. Taylor, until recently associate physicist of 
the National Bureau of Standards An achievement 
already credited to the device, resulting from experi 
mental work for the government, is that of giving addi 
tional proof as to the light-reflecting capacity of mag 
nesium carbonate, The value of a particular block 
of the substance was proven to be 99 per cent whereas 
the previously accepted figure was 88 per cent 

The reflectometer, simplicity being one of its virtues 
was evolved on the theory that if a light is projected 


onto the inner wall of a small hollow sphere, painted 
with a diffusely reflecting white paint, it can be 
shown that the illumination of the surface by r 
flected light only will be equal in intensity at all 


points. A small portion of the surface is ent awa; 
leaving a hole over which the surface to be tested 
is placed, At another point on the sphere, 90 degrees 
from this one, there is a small hole through which 
the opposite wall of the sphere is viewed by 
a portable photometer The spot under observation is 
screened from the test surface by the use of a smell 
opaque screen Therefore, when the light ij pro 
jected on to the test surface, it must be ref 


means of 





ected from it 
and from the sphere walls once each before any of it 
can reach the observation point. 

The newly designed instrument for measuring the 
light reflected by room w 
tube, capable of being set 
surface, rotating about ar 
face of the sphere, Such a 
direct light to be thrown on the test surface or the 
sphere wall as may be desired, An efficient iens sys 
tem affords a narrow beam of light without scattered 
rays. A uniform, sharply defined spot of light, 2.5 
centimeters in diameter is the result, thereby requiring 


only a small opening. A 2.8 





made, Long rows of ma 
chines, each stamping out a 
neatly molded piece at the 
turn of a lever, mold thou- 
sands each in the course of 
a day. The insulators are 
taken from the press and 
placed in neat rows on pal- 
let boards and dried by 
steam anywhere from a 
few hours to several days. 
Then the little rough edges 
or burrs are removed and 
the insulator is ready for 
glazing. 

In making wet process 
porcelain, the cakes from 
the filter press are given a 
kneading that eliminates 
the air and mixes the mass 
together From the ma- 
chine which completes this 
process it comes in the form 
of a eylindrical mass, ready 
to be fashioned into any 
desired shape. 





AXIS OF 
ROTATION 


FITTING FOR 
ATTACHING TO 
PHOTOMETER 








Some is put into a plaster 


volt opal-back flashlight 
lamp is used in the tubs 
Its low voltage makes the 
instrument of a_ portable 
nature, and possibly adapta 
ble to any reliable type of 
portable photometer The 
elimination of the battery 
meter set and the substitu 
tion of a three-cell flash 
Nght dry battery, and minin 
ture resistances, would furs 


ther contribute to the 
compactness of the reflects 
meter 

According to claim, the su 
periority of the absolute 








New instrument for measuring the ligh ected by room walls, and the manner of its use 


type of instrument over one 
giving relative value , in 
the non requirement of a 
standard surface 1 tl 
unnecessary gualificut I 
lamps or sphere ‘face re 
maining co 
to day Exper { vor} 
with the new reflectometes 
if'ountine ] 
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With a Suggestion for Making It Better Able to Perform Its Work 


By Charles E. Duryea 


























TITH the n money per capita we have ever had, It is clear that there is not and never can be enough “But we cannot redeem in 300 commodities,” you 
V\ ve find today a ver high interest rate and a gold to serve fully our money needs, If there were say. Truly. Nor do we need to, As each month the 
sl ! results in unemployment, more gold it would have less value. It is also clear index number is published any one can know the 
slack iilure ft t the profitable trade a that one unit of money will serve to facilitate many quantity of gold constituting a dollar and our dollars 
li rid is begging us to take. Why business exchanges so there will ever be far more may as easily be redeemed in this quantity as in the 

‘ \ few facts about money will commodities than there is money, Further in our at- present quantity. The Fisher plan simply separates the 
. ; tempts to provide paper money based on gold we have two requisites of money. It proposes to measure money 
Money 7 ‘ ; an ention, designed to constantly reduced the gold set aside to redeem the by the index number and redeem it in gold and its 
tra ’ placing barter, speeds paper until we are close to the limit of safety, while value will still be expressed in gold but that value 
up I yreat busine facilitator It other nations find their paper issues far beyond any will show the fluctuations which gold cannot and does 
n ‘ ed the i telephone and possibility of redemption, Clearly it is time to set our not escape. We will then know what we are about 
t ‘ i | re ind canals money right so that world business may be facilitated instead of—-ostrich-like—trying to avoid seeing that 
Bi f concern only of und we may get that prosperity rightfully ours. gold does fluctuate. 
the 1 ‘ nedley t know for ourselves lhe way to do this is easy but like all good things it “But,” again you ask, “if we redeem in gold how may 
\ ‘ service it can and is so simple that it is rejected by the very people we safely create more money than we now have?” A 
| who should be the first to accept it. Instead of basing proper query. Having separated the purchasing power 
i water failed t ur money on one agreed commodity which cannot be from the expression of value by basing one on the 
‘ ‘ lilt larger and additiona of sufficient amount, we should base it on an agreed index number and stating the other in gold we at 
wit vit it re except that most iantity of all standard commodities. These are cer once see that paper money is something to exchange 
un \\ th money Because tain to exceed our needs many times so there need never for commodities and not for gold only and that it 
{ lits p er function. It was neat igain be a shortage of money. And nations having no would be just as satisfactory for our Government to 
th iry before our people regarded vold can still have a sound money We should do this redeem a dollar with silver or tin or any nonperisha- 
, ina v in this century have W ble commodity provided that the commodity given will, 
we i it per money, issued by sound and feday the purchasing power of a dollar is that of op the day of redemption, exchange for the then legal 
hor ernment i secured by proper redemption !3.22 grains of pure gold, because a paper dollar can be amount of gold, in the open market. By such an ar- 
pre ) best mone better than coin In exchanged for this quantity of gold, For 25 years past rangement we may for the first time in the history of 
eve ' ' memorable coined money has this purchasing power has been falling. “Prices have the world have as much money as we need and know 
take h a te paper money to do the work risen The schoolma’'am who banked $1,000 ten years beyond doubt that it can be easily redeemed as fast 
Wi ‘ lit learned that the Government should ago cannot buy, with the principal and accumulated us presented by valuable commodities and in fair and 
print modern tect it from counterfeiting, provide for nterest, so much today as she could then. Our wrong honest amounts. This certainty would quiet any fears 
its lemption nh several ways advance the inter vstem has robbed her She put into the bank a for the stability of our money. It would permit issu- 
ont | hings eannot be so well nor s certain purchasing power. In all honesty she should ing as much money as we need, thus lowering interest 
afely ! ndividuals nor even by States, as the get back that purchasing power plus an agreed addi- rates. How low one need not say. In times past when 
unsatisfactas experiences with State money was plentiful our Government has 
hon) 1 how Che Federal borrowed as low as 2 per cent. Since the 
Reser nd | m Loan acts are great war began call money at New York has 
e] ind rl & proper supply of ONEY, next to language, is our most used institution. Mr. been as low as 1% per cent. Certain it 
mor us te ive much to be attained Durvea, whom many of our readers wil! recognize as one of the - that oe rates would boom business 
What more be done - , ‘ in every line and would make our great 
By pioneers of the automobile, has ideas on the nature of money I ac qandns : 
it ixiomatic neither men not ; - and the farm, factory and bank of the 
nations sl t ha nore than they pro and the way in which money problems should be met, which, while he world. It would help our producers to 
CLE EGOS, ERE TE i TRS BPE is certain that they are right, he recognizes are rather controversial in finance their customers in the war- 
natura nd equ: axiomatic their nature. We have agreed to let him make these opinions public stricken and less developed parts and 
that men willit work in order that through our pages, and he has agreed to attend to all the controversy start a flow of goods our way to meet the 
the ure What they desire should which may arise from such publication. If you don’t agree with what interest payments as well as pay the 
not be deprived of the opportunity. Yet Mr. Durvea says, therefore, don’t write to us about it; write to him, at principal. It would benefit the world and 
how often do we find great lines of un 3528 North /8th St., Philadelphia. Some of the more significant com- aw as Rew Se Os ae Mee Ses we 
employed and factories and farms idle v ier . t : : financial soundness. There has never 
eo ii ieee af Ueceianas eeaee ments which he receives he will probably pass on to us for appearance been © time when i was mended ao badly 
enka Gedlithe anunteet of off tt manen on our correspondence page; but the immediate consequences of the and upon the people of the United States 
Mor was originally simply a commod present article are to be on his head and not on ours.—THE EDITOR. the burden rests. The ones who are mak- 
ity that bartered with great ease te ing great profits from high interest rates 
cal he irmer did not need shoes, the can hardly be expected to take the first 
shoemaker traded his shoes for a piece of step. 
gold aint traded the gold for the farmer's grain. The tion for interest, should she not? When we have “Stablized the $° as Fisher proposes 
farm tur raded the gold for what he desired In years gone by the workman hired to work for, say, and arranged for ample and certain redemption we 
Thi lustrates two things—that money facilitates $2 per day. His family budget permitted him to meet may take another step—direct issue to the user, pro- 
business and that one piece of money will serve for their needs with this wage, But rising prices changed vided he gives ample security. We have learned the 
many transaction Many commodities have been used this. He had to have more money. To get it he value of free streets and roads. We carry the mails 
for money ‘struck His cause being just, he won. The employer — practically at cost, to facilitate business. We should 
In the development of this invention the accepted to protect himself added a larger margin to his price. encourage the small producer on farm and in factory 
commodities became fewer until gold has been generally Prices again rose and again the worker “struck.” and also the home owner by advancing money, amply 
adopted All these commodities had faults, such as Twenty-five years of this resulted in a constant turmoil secured, at the lowest possible interest and on time 
unhandine lepreciation, counterfeits, ete Gold has with much waste and industrial warfare almost con- to suit. 
fewer faults than most but it is scarce, too scarce to stant. Then the World War made matters still worse. This would make owners out of renters; solve the 
meet the money ne of the world, If it was not Surely we have no right to expect otherwise, housing problem; correct the ever-growing labor prob- 
searce it would be less valuable, so even greatly in- Prof. Irving Fisher of Yale offers us a plan—not new lem by making proprietors of the more progressive 
creasing its quantity would not help, Its value is fixed with him and certain to be adopted some day. He workers; set at work many who now live by owning; 
by its use in the arts. It fluctuates in value just as would base the dollar not on gold but on a selected and free much private money from the soft snaps it 
dow inv othe innunxlity, but since a legal dollar is list of standard commodities. One such list of over now enjoys and send it hunting investments to the ends 
23.22 grains of gold this tluctuation cannot be stated 300 commodities is made by the Bureau of Labor. The of the earth. No single simple change offers such 
in llars average quantity used yearly by the average person is rains us this improvement in our money. 
if ould mal 1 from some cheap substance its known, The price multiplied by the quantity gives A 
va would fall at once Clearly then gold money the base figure. The average of these prceducts gives Cadmium in Brass 
ind money based on gold is at the merey of the gold an “index number.” If this index number rises one UCH work has been done in the United States 
mil or tl t of gold discovery Many attrib per cent it is clear that the dollar should be made on the question of cadmium in brass and we 
ute lark age wk of money to do business with one per cent bigger so it may still buy the same quan- now have the opinion of a French investigator writing 
SI] vs American gold was one of the great influ tity of these standard commodities, To make this dol- in the Revue de Metallurgie. The conclusion which he 
ences that set Europe ablaze th business energy and lar do this we must add to the gold it represents. In has reached from studies upon alloys containing cad- 
made § nom f the world. Every discovery of | other words change from month to month or as often as  mium up to 5%, copper 70%, and zine from 30 to 25% 
gold rrought a busine boom, ‘The great progress need be, the legal amount of gold that constitutes are: 
in ! f st generation has been preceded a dollar. Since there is little or no gold in circulation First, that 1% of cadmium in brasses containing 
by a rapid ye nerease in the production of gold this is a matter of law and not of coining. But it gives from 60 to 70% of copper has little, if any, effect. 
fany are the evidences of this fact Space does not us an honest dollar; one that retains its buying abil- Resiliency suffers, however, if more than 1% of cad- 
peri nore ity. Both employer and employe can work in peace mium is present. 
The world did 1 ed gold but money. It clamored with a definite purchasing power, Further details of Second, changes noted in the mechanical properties 
for gold b ise it used gold for money. That is the this can be had from Professor Fisher’s books and are thought to be due to the probable occurrence of 
cA lay. Lacki ld we use “eredit instruments.’ magazine articles, cadmium uncombined in the alloys, 
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The Einstein Prize Winner 

kK had held out the promise of a biographical ac 

count of Mr. Bolton, the winner of the Eugene 
Higgins prize of $5,000 for the best popular essay on 
Kinstein’s theories of relativity; and we are able to 
present a performance which runs past the promise. 
In response to our request for a few details, Mr. 
solton has supplied an autobiographical sketch which 
we are moved to print just as it comes to us. Mr. 
Bolton says: 

“IT was born in Dublin in 1860, but I have lived in 
kngland since 1869. My family belonged to the landed 
gentry class, but I owe nothing to wealth or position 
I was in fact put through school and college on an in 
come which a workman would despise nowadays. 
After attending sundry small schools, I entered Clifton 
College in 1875. My career there was checkered, but 
it ended well. I was always fairly good at natural 
science and very fond of all sorts of mechanical things. 
I was an honest worker but no use at classics, and as 
I did practically nothing else for the first four years 
at Clifton, I came to consider myself something of a 
dunce. But a big public school is a little world. 
Everyone gets an opportunity, often seemingly by acci- 
dent, and it is up to him to take it. Mine did not 
come till I was nearly 17. As I was intended for the 
engineering profession, I was sent to the military side 
of the school in order to learn some mathematics, at 
which subject I was then considered very weak. This 
was certainly true, as at that time I barely knew how 
to solve a quadratic, I was only about halfway through 
the third book of Euclid, and I knew no trigonometry 
But the teaching was inspiring, and I took readily to 
mathematics. One day it came out that I had been 
making quite a good start with the differential calculus 
on my own Without telling anybody. After that all 
was well. I left Clifton in 1880 with a School Exhibi 
tion and a mathematical scholarship at Clare College, 
Cambridge. , 

“After taking my degree in 1883 as a Wrangler, | 
taught science and mathematics at Wellington College, 
but I was attracted by what I had heard of the Patent 
Office and I entered it through open competition in 
ISSD. During my official career I have been one of 
the Comptroller's private secretaries and I am now a 
Senior Examiner. During the war I was attached to 
the Inventions Department of the Ministry of Muni 
tions, Where my work related mainly to anti-aircraft 
gunnery I have contributed, and am still contribut 
ing, to official publications on the subject. 

“IT have written a fair number of essays on various 
subjects, even on literature, but my only extra-official 
publications relate to stereoscopic photography. I 
read a paper on this subject before the Royal Photo- 
graphic Society in 19083 which was favorably noticed by 
Dr. von Rohr of Messrs. Zeiss of Jena. I have also 
written in the Amateur Photographer. 

“LT have been fairly successful at athletics, and I am 
i member of the Leander Club,” 

‘Feb. 14, 1921 “LYNDON Bourton.’ 

Current Scientific American Monthly 
] N variety and number of subjects covered the SclEN 
rivic AMERICAN Montuiy for March is unusually 
rich. There are twenty-six major articles and twenty 
nine shorter articles and notes, in addition to eight 
departments which give a survey of the progress of 
science and technology. 

The leading article in this issue is one of the essays 
of the Einstein prize contest. The judges, in making 
their selection, were obliged under the conditions of 
the contest to select an essay which would be within 
the grasp of the general reader, Naturally there were 
some essays which, although excellent from every other 
viewpoint, failed to measure down to the standards of 
the general reader as interpreted by the judges 
Among these essays, there was one which was a most 
illuminating discussion for the man equipped to read 
it with full understanding, but which had to yield first 
place to Mr. Bolton's essay because it was considered 
somewhat above the average layman, This essay was 
written by Dr. Francis D. Murnaghan, and it appears 
in the current issue under the title “The Quest of the 
Absolute.” 

Great interest has been aroused in recent years by 
the discovery of paintings in ancient caves, which un- 
doubtedly were made by artists of the glacial period. 
Most of these paintings have been either of symbolic 
nature or else have portrayed animal life. Among 
some recently discovered cave paintings in Spain, there 
are pictures of human beings done in a very realistic 
manner and in one or two cases there are actual por- 
traits, although they may be regarded as “non-indi- 
vidual,” because of the omission of details, Reproduc 
tions of some of these figures and an interesting discus- 
sion of them are to be found in the March issue. 
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One of the truest measures of the civilization of any 
race is to be found in its of traffic on water as 
well as on land. There are some primitive tribes 
which are confined to comparatively restricted regions, 
because they have not yet discovered or invented the 
simplest means for crossing rivers or stretches of 
water. Other tribes on the contrary have shown con 
siderable ingenuity in the construction of bridges; con 
sequently the bridge forms a very good test of civiliza 
tion. An exceedingly interesting article on this sub- 
ject describes trestle, truss, cantilever, suspension and 
arch bridges made by natives of such materials as 
they had at their disposal, These primitive engineers 
show, in many cases, a remarkable degree of inge- 
nuity and technical ability. 

Recently Columbia University has instituted a series 
of psychological examinations to test the mental ca 
pacity of students. In view of this our readers will 
be interested to learn what A. T. Poffenberger, 
Assistant Professor of Psychology at Columbia Uni 
versity, has to say on “Psychological Examinations.” 
He describes practical methods of measuring vocational 
fitness. 

The article is profusely illustrated with photographs 
and diagrams. 

We are wont to think of the devil-fish as an octopus. 
As a matter of fact this name applies rather to the 
giant Manta, which sometimes reaches a length of 12 
feet and breadth of 20 feet. The curious habits of this 
gigantic denizen of the sea are entertainingly described, 

















Lyndon Bolton, winner of the Einstein Prize 
Essay Contest 


The coming visit to this country of Madame Curie, 
the famous discoverer of radium, lends particular in 
terest to an article on “The Radium Institute in Paris,’ 
Which describes that distinguished scientist's new ra 
dium pavilion and its scientific equipment. 

At the present time the prevention of dust explosion 
is commanding the earnest attention of engineers of all 
classes in this country and abroad. The causes and 
prevention of explosion and the types of industrial 
plants affected are outlined by David J. Price, in which 
he brings out some newly discovered factors 

“Ancestors of the Liberty Motor’ is the title of an 
interesting article by Dr. Carl W. Mitman of the U, 8. 
National Museum. In this article he outlines the 
origin and development of the internal combustion 
engine from the latter part of the 17th century up to 
the present day. The article is illustrated with photo 
graphs of models in the Department of Arts and Indus 
tries of the U. S. National Museum, 

M. Louis Lumiére, who is well known for his work 
in color photography, recently presented an impor- 
tant communication before the French Academy of 
Sciences, concerning a new method he had deveioped for 
taking photographs of “solids in space.” In other 
words, the photographs indicate three dimensions in- 
stead of two, in the manner of a relief map. This ef 
fect is produced by using a camere whose lens and 
plate holder, respectively, have rot: metions dur 
ing the exposure of the picture. A : descrip 


tion of the apparatus and a geometrical explanation of 
the principles involved are given 

Leonardo da Vinci, as well as being a world famou 
artist, showed remarkable talents as an inventor anid 
his achievements in science and invention are described 
in an interesting article by A. A. Hopkins. Some of his 
original drawings are reproduced. An ingenins file 
cutting machine, a marble-sawing machine, a traveling 
crane and a military engine—which was the forerun 
ner of the mitrailleuse—were among the products of 
his fertile brain, 
the suspension wheel 


Leonardo was also the inventor of 
This article will be supplemented 
in the April issue of the Sc1ientTiric AMERICAN MONTHLY 
by another on Leonardo da Vinci as ay inventor of fly 
ing machines 


A Community Ice Plant 

 Speage Western communities in which ice is strictly 

a manufactured product are interesting them 
Selves publicly in the subject of ice manufacture 
There is a type of smal] district or city which justifies 
the establishment of one local ice plant, but does not 
contain room for two. The operator of the one tee 
manufactory enjoys the nature of a monopoly (of 
course, ice can be shipped in, but ice is a very bulky 
and heavy commodity, and its free flow between com 
munities, in commerce, is never apt to be very great 

Many communities have protested and complained a 
great deal about ice prices. One community, Lindsay, 
in California, has acted, A local plant was on the 
market, and last spring the local Chamber of Com 
merce got an option on it, organized ihe Lindsay Com 
munity Ice Company, sold stock to some three hundred 
local people, and took over the plant. Management of 
the enterprise was placed with the secretary of the 
Chamber of Commerce, 

The first season's record of this company is illumi 
nating. It is in the centre of a district where retail 
ice prices, platform basis, have been up around $1 a 
hundred At Visalia, ice was SO cents at retail, at 
Exeter 90 cents, at Portersville and Lemon Cove, $1 
At Lindsay, the community conipany sold ice at 50 
cents a hundred 

The plant manufactured 1,000 tons of ice the past 


summer Granting consumers would otherwise have 


paid SS or 90 cents, the company saved them some 
thing like $7,500. At this rate, the replacement value 
of the plant being $20,000 to $25,000, the plant would 
pay for itself in less than four years 

The plant has a capacity of 1,000 toms a year, and 
storage space for 100 tons. The low prices have stimu 


lated demand, and the coming year the capacit will 


be increased to 2,000 tons, which the management says 
can he eusily sold Storage room for mK) Ton il 
he put in Farmers on trading visits to Lindsay are 
good customers 

The past season, the Lindsay mumunitvy plant 


manufactured ice and put it on the platform for about 


3.80 a ton. Retailing ice, however, it figured it must 


sell for 50 cents the ewt. in order to break eve) 


An ice plant requires considerable itinl invest 
ment The competition of private enterprise in local 
ice manufacture is not keen, and retail prices naturally 
are high. The community ice plant seems an obvious 
remedy for the situation, under some reumstan 


A Mathematical Prodigy 


Com years ago the London Laacet cited a fr 
\ markable case in which extraordina ability in 


arithmetical calculation was associated with general 
mental inferiority, if not actual insanity The patient 
was completely blind and was able to make elaborats 
calculations such as a square root of any number 
running into four figures in an average of four { 
onds and the cube root of any number running into 


six figures in six seconds; thus he gave the ctbe root 
of 465,484,375, which was 775, in thirteen second 
These are mere trifles, 
the following. Ile was asked how many ers 

of corn there would be in any one of 64 boxe 
with one in the first, two in the seeond, four ih 
third, eight in the fourth and so on in 
He gave the «answers for 
for the 18th (131,072) and the 
stantaneously, and he gave the figures for, the 


however compared vith 


SUCCOESSIO 


box (140,737, AS8,355,328 ) in six seconds burt 

the request to give the total in all the boxes uj 
including the 64th he furnished the correct answe1 
(18,446,744,0738,709,551,615) in 45 seconds ~ ‘ 


processes are particularly interesting in ‘vie 

fact that the patient @@imnot have any visual men 
as he has been blind from birth. The same patient 
can give the date for Easter in any year, in the 


Gregorian and Julian calendars respectively and simul 


taneou 








yARS.' 
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Who Shall Work the Farms?—Il 
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The Extent to Which the Labor Shortage Persists, and the Measures of Relief Available 
By George H. Dacy 
( ) is thing ertain as the millen vear they will work as dilligently in or 
. is tl nnet operate der to drive away threatening food famine 
r handle farm labor on an eight AST week Mr. Dacy presented the first half of a discussion of the and the emissaries of want. 
If the farm operates on : farm-labor shortage as experienced last year and as promised for ‘The sentiments of Mr. Gray Silver, 
uM Alencar i ply involves the 1921. In this article he concludes his remarks with a few more Washingtoo a pe aad maga 
a During the figures that go to establish definitely how serious the matter really is, pee rom neswes Federation, ee 
, I thre we er has to spend , - ‘ : ‘ i pressive of the concern which his  or- 
' ‘ A csien inal es cendtiient genie and a few suggestions from those best qualified lo judge how the farmer ganization «attributes to the farm labor 
as ae Mian Mann atin tn kn may best find his way out of the difficulties in which short help have situation “We consider that the best 
field handle his ero, uccessfully. If plunged him. THe Epiror. mediums which the American farmers 
h ed to eight hours, he per can use to combat reduction in their la- 
form little mere than half as bor supplies are the efficient utilization 
much worl would do normally of the tractor and the plentiful applica- 
! he Warm weather period rhe rush season of farmers—and especially those in the Eastern States tion of commercial fertilizers,” remarked Mr, Silver in 
! 1 adj est act ties emphasizes the necessity because ordinarily they reside proximate to cities and the course of our conversation, “The acreage which 
f api hine and daylight These are the central markets, have experienced the greatest diffi- is devoted to tilled crops must be cultivated as thor 
vhetr ‘ thful farm hands let their watches culties of all soil-tillers in their efforts to secure ade oughly as possible and effort should be exerted to 
Ia nd them again until the period quate field assistance, This lamentable lack of labor produce high yields from the smaller areas which will 
0 During these seasons the eight combined with congested transportation facilities which be farmed this year. It is all right to increase grass 
| ir-a-ad rke ihout as useful to the average impede the movement of truck crops from production seeding and pastures as well as to extend the area 
' knitting needles would be to a sections to consumption points have united to compli devoted to cover crops; but the farmer who intends to 
kitt rhe man or boy who truly aspires to cate the vegetable producing and marketing enigma. harvest these crops with live stock must take into con- 
rh i farm tl immer or who desires to aid in During the present season two-thirds of the lower Rio sideration the present difficulties of financing such pur- 
e f 1 prea perations initially must divorce Grande cabbage crop rotted in the fields because of chases due to the conservative attitudes of many of 
bn ever hred of the idea that eight how inadequate transportation accommodations to convey the banks. Similarly the contraction in credit is affect- 
i rk and en vyment on an average farm even the crop to the Northern markets. ing the purchase of machinery and fertilizer, 
i tl ir On the basis of the last available census figures in “The Farm Bureau Federation is making particular 
1) li, ¢ l rge of the Office of Farm 1910 there were 6,361,502 farms in the United States on appeal to the industries and manufacturing concerns to 
Mia f Department Agriculture, who is which were employed 10,851,702 male workers. At that release as much labor as possible for emergency work 
te the farm labor situation in time the total land in farms amounted to S78,798.325 on farms,” continued Mr. Silver. “If the men who 
¢ i { " told the writer that the feas acres and of this aggregate, 478,451,750 acres consisted are unavailable for farsn work but who remain in the 
i ! f to meet and defeat the of improved land, These statistics indicate that one towns and cities will work longer hours each day, their 
f rt was by using heavier ma- man worked 138.1 acres of land of which 75.2 acres extra service will permit of diverting many of their 
sible—and by utilizing the were improved The last estimate of the Bureau of farm-experienced mates to country labor. It really 
rn id allow one man to perform the Crop Estimates was that more than 6,717,000 farms simmers down to the matter of whether or not—for ex 
WW f thr workers Doctor Taylor said were being operated while the supply of farm help had ample-—a_ factory which employs 5,000) men would 
; that Uncle Sam would work overtime in directing the decreased materially. The indications are that each rather temporarily release about 1.000 of its men for 
{ to amd cities to the most seriously man or boy working on a farm this year will have to farm work and ultimately have plenty of food in the 
gy i He referred at some length to work anywhere from S5 to 90 acres of land to maintain markets or whether the plant would prefer to hold 
| i eff hich the contraction of credit has had anything like normal production. all its workers and abet greater inflations of living 
ip thie rin recent purchases of heavier ma During the war patriotic citizens over the entire costs due to potential and drastie limitations in the 
powe f and fertilizer, According to his country responded generously and in large numbers food supplies.” 
pinion, throughout the wheat growing districts the to the calls of the government requests for emergency In cuse of a food shortage the farmer will be the 
lal recruiting service is organized efficiently and labor to help harvest the food crops. In that in- last one to go hungry as he will provide first of all for 
lapted for s ri and distributing farm labor—as © stance the office men donned overalls and jumpers in his personal needs. It will be the people in the towns 
it com \ ble—among the labor-impoverished order to produce food with which to defeat the Hun. and cities who will suffer. That is why it will be 
fart of ty The farmers’ organizations, the rhis year they will have to duplicate their former exer- only judicious management on their part to respond 
tute ck rtmer f labor and the farm bureau federa tions in order to provide food for their individual as nobly as they did during the war period to the 
' | werking for the single end of promoting homes, Previously the “shock” troops served in order farmer's need for extra help. The farmer will pay 
in rea ¢ production as the landable methods of to defeat a vindictive and iniquitous enemy, This wages in proportion to the prices which his crops will 
reducing existent, inflated bring and the indications 
living st are that the prices will not 
Ir mversation with Mr decline for some time to 
Asher Tiobser Assistant come. The immediate need 
Chief of the Office of Farm is to produce and harvest 
Management, he brought out the maximum of crops. The 
the ict that the abandon marketing and distribution 
ment of farming as a profes of these crops will logically 
sion by many boy subse take care of themselves un- 
quent to their release from der existent conditions. 
military service was not as However, a fertile field for 
vital a cause of the existent reducing living costs will be 
lal curtailm is are the to improve distribution so 
hich industrial wages and that the spread between 
ppertunities galore for in what the farmer receives 
loor jobs which are preva and what the consumer 
lent throughout the country. pays for the foodstuffs will 
iH tid that about 1,000,000 be more fairly adjusted. 
far hoys entered the mili- Reports just received by 
iry and naval services and the Bureau of Crop Esti- 
hat anyway 50 per cent of mates show that reductions 
eturned to the farms of 5 per cent in the potato 
ifter the  hostiliti had acreage and 29 per cent in 
eased If they left the the areas devoted to beans 
ar su juently, it was were already in evidence 
cau th and last year as examples of the 
rded them better curtailed production which 
y the nherent d resulted from the farm la- 
! re emain in the bor shortage. New York 
, a planted 97 per cent of the 
i Taylor predicts previous year’s potato acre 
that if ther a shortage of age; Michigan 90 per cent; 
ds croy year—and Wisconsin 95 per cent; Min- 
pr t lance ‘ ill nesota 89 per cent; Colo- 
weighed in that direction > ; 3 rado 94 per cent; Idaho 95 
se fax en ey fs P , al — When we see the whole family thus on the job, we can understand why potato plantings were re- “ood ve _ pee g-ves 
“t: 2 Reta ported to be five per cent less in 1920 than in 1919. The ten-year-old boy, whatever he may achieve in PCE CORY. AFOCELOOR WUURTY, 
He told me that truck (Continued on page 219) 





individual cases, cannot make the same showing in the general average as a man 
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Practical and Inexpensive Farm Buildings cylinders and the brakes are applied. Ordinarily when than to apply two brakes actuated in the ordinary way 
from Willow Saplings the piston in the master cylinder has traversed one- The hydraulic system has the advantage of extrem 
third of its stroke the preSsure is sufficient to lock the simplicity, perfect brake equalization, and little likeli 
prone saplings, because of their pliability and brakes, hood of getting out of order, although the last point 
\ apparent versatility, have been put to a good There is a spring in each brake cylinder which au- may not be fully apparent at first glance 
many uses. From the ori- : Inasmuch as the front 
ental baskets and vases to wheels must swing around 
the modern hot weather fur- their steering pivots as the 
rv niture, the willow sapling, car is guided the application 
ne or its close kinship, plays an of a suitable brake linkag 
important part. is a matter of considerabl 
Pr, But one is considerably difficulty, but a problem that 
ri surprised, if, upon travel- is very nicely overcome b 
x ing a country road, he sud hydraulic means 
r denly meets up with a Separate leads run from 
or ‘ freak farmstead, especially the master cylinder to each 
st if it happens to be in a rear wheel, the tubes. follow 
rs modern farming region, ing the triangular brac 
a which has, as the main form members which run from 
on of building material, willow the front of the torque 
n saplings. But such is the tube to the axle hounsin; 
in case. Up in the edge of the ends. A single tube runs to 
ch sandhills of Nebraska one the front brakes following 
ir ; may find just such a farm- along the left frame mem 
to stead. Though primitive in ber to the spring and follow 
i! style, and conflicting vio- me _— ing the spring to the 
Ss lently, at times, with certain ‘" ae where the lead bra: 
en conventional rules of car ZA a NS one going to the right brake 
to pentry, or to whatever j Z ” aN and the other to the left 
n class of building to which it = a) brake 
ir is the closest related, the ~ 4 (Continued o page 220) 
of buildings found on the place wt | 
t do command the respect of ) Portable Grain Storage 
the critic for their ingenu- f Tanks of Metal 
° itv alone. Each one, save 7 
as the modest cottage home, is \ WE illustrate herewith a 
built of willow saplings XY f handy Parl Accessory 
: s . Ly manufactured by a large 
Double walled, with tightly RWS } mer rg 
packed insulation of straw Ds ! concern in Kansas City It 
BRAKE ORUY BRAKE GANO is designed to take the place 
and leaves, the barn, hog ones gaan auammnent tek. 
house, poultry house, and of grain storage of les if 
corn crib are as warm and Left: The brake installed, showing the cylinder between the ends of the shoe. Since it is an internal-expanding brake, isfactory sorts Ss purticu- 
‘ storm proof as any modern application of pressure in the cylinder applies the brake. Center: Diagram showing the scheme of operation. lar advantages hemg not 
ld frame building. Right: The brake mechanism isolated from the wheel merely the obviously fire 
or When the land was pur- The four-wheel brake that operates hydraulically and damp-proef characte 
he chased by the present owner istics which it present but 
ld he found winter coming on equally the ease with whic! 
ig and lacking surplus funds at the steel tanks can be put up 
ie the time, sought to solve the und taken down and moved 
problems of housing his about, and the  facilith 
1e stock through the = cold which are offered for filling 
or weather. Whether his an and discharging them. Man 
is cestors were among those holes in roof and sides, and 
e who wove baskets by the a large lip with a speut ef 
vd side of babbling brooks in fect, fill the intte: roles 
1e (Continued on page 220) Ventilation is amply looked 
iv after The tank is offered 


il The Four-Wheel Brake 
Is Again 


in various capacities, from 
5OO to 10,000 bushels 


























ut N automobile with brakes 
to A on all four wheels may A Ditch-Digging Giant 
. be stopped in half the -_ WHEEL without spokes 
x tamer gp get ee d and hub, the mechanism 
m Ser thie eases oa ae consisting “ two parallel 
ly wheel evaihine system is ae ae ae Se ee ee 
. — ‘ tion by buckets riveted be 
n- looked upon in many quar- : ; a 
s. ters as promising to be an oo raneasg shar e-igecieicane = 
Tr important factor in the re- a page Pag a cn 
ye ai , 2 : : novelty of a farm drainage 
duction of motor car acci- j , - actsin , r 
30 dents. Half a dozen Euro- ‘ i Cocking maAcHne reas 
n pean cars have four-wheel - tured by a. oe 6S 
BS brakes and another half Kifty of these machines are 
pr dozen makers have an- an use in one county f 
ll nounced that they will use Ohio 
them on their new models. rhe rims of the open exca 
' Recently a new fine car has vating wheel are support 
i appeared on the American upon four pail I i 
is market with brakes acting wheels Both wheels of th 
LO on all four wheels and con- pair immediately above th 
in trolled by a single pedal. point where the digging is 
is This braking system is nota- accomplished are sprocket 
°C ble in that it is hydraulically wheels, thus permitting the 
38 operated. application of power! The 
‘h The brake pedal is linked buckets are open at the in 
4 to a master plunger from eam utile. bud clans techie @ 
is Whose cylinder flexible oil- rims is a metal plate 
m4 leads run to the four brakes. ing one-half: the j imf 
+ — = GERACE, Monster drainage ditching machine of novel design ence or te excavat 
a - cing. A small cylinder wheel that retair ! ay ° 
= : With piston is placed between the ends of the brake tomatically pulls the shoes away from the drums as in the buckets until it has been conve he } 
15 shoe So that one end of the shoe is linked to the eyl- soon as the foot is removed from the pedal. Hydraulic point. Here the upturned soil fall 
0 inder and the other end is attached to the plunger transmission of the braking effort eliminates the fric- | veyor posits the earth besid ily-cut 
“f rod. When the pedal is depressed, the pressure is .tion of the common types so that the new system re- trench 
: transmitted by means of heavy oil to the fou q.res no more foot pressure to apply all four brakes Continued on page 
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Left: A typical home for a factory superintendent. Right: The recreation hall, with a capacity of 1500 


. Solving the Labor Problem—IV 


Home Comforts and the Community Spirit as a Remedy for Heavy Labor Turn-Over 


very remarkable motor 


in no small measure to 
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well 


doubtedly, of two conditions, the unbearable 
housing was the most disturbing. The self 
respecting American workman does not like to go home 
after work and find his wife and children cooped up in 
a few rooms in a tenement house, with a minimum of 
light and air, and with no open spaces for recreation 
and no playground save the city streets for the children. 
He realizes that the claims of his family to more decent 
conditions are well justified, and in many 
cases it a question of time when he throws up 
his job and goes elsewhere for the sake of his family 
Mr. Wills decided that the true solution of the prob- 
lem would lie in building a model town well out in 
t within touch of that great center of the 


these 
situation 


living 


is only 


the country b 








F labor is to be efficient in the shop it must 
I be comfortable and contented in the home. 
This is a truth which has pushed its way to 
full and is now appreciated as 
fundamental Every industrial _ institution 
which has an enlightened labor policy gives 
attention in greater or less degree to the home 
life and recreation facilities of its emplovees. 
Th present artic le shows how one company 
has given this matter the very first place in its 
broad policy of operation, building an up-to- 
date city for its employees before it erected its 
factory and put its plant in operation —THE 
E.DITOR. 
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motor car industry, Detroit He selected a well-wooded 
site on the banks of the St. Claire River, where the 
ground is high and slopes gradually to the river. Here 


i tract of land comprising 4,200 acres and 
miles along the banks of the St. 


he purchased 
stretching for 
River 


several 


Claire 


Building a City of Contented Living 

A town for the working force was built simultaneous- 
ly, and indeed somewhat ahead of, the factory, and as 
a preliminary step a general survey was made of model 
industrial communities in this country and abroad, 
particular attention being paid to the housing facilities, 
the width of streets, park areas and similar features. 
rhe town of Marysville. as it is called, combines the 


best features of the English and other communities, 
with certain improvements suggested by the loeal 
conditions. The streets in the average English com- 
munity were found to be 40 feet wide. The minimum 
for Marysville was set for 60 feet, and one-third of the 


whole area was devoted to playgrounds, parks and 
boulevards. It was decided that the smallest build- 
ing lot for the working men should be 40 feet wide 


by 120 feet deep, so that every man could have his 
own front lawn and a rear garden. 

The general plan was laid out with the idea of pro- 
viding a separate house for each family and a series 
of community houses for the unmarried men. The 
workmen's are substantially built and are 
planned with a view to external artistic appearance and 
such internal arrangements as will lighten the duties 
of housekeeping. Each house is provided with a bath, 


houses 


electric lights, telephone if desired, and an electric 
cooking range, and the whole thing has been so well 
worked out that these individual homes have given 


satisfaction to the tenants. 

au large portion of the employees in the new 
shops are unmarried, it was necessary to provide for 
them a special type of accommodations, with home sur- 
roundings suited to their particular needs. <A solution 
of the problem was found in the community or club 
These community houses, of which several have 
been built, each accommodate 56 men. Externally, they 
are of design and show a modified colonial 
architecture, They are built in groups around a large 
central dining hall which is capable of accommodating 


great 
Since 


house 


simple 


some 400 men. The underlying idea in the community 
house system is to provide a modified form of club 
life and encourage the social and fraternal spirit. 


The buildings are of two stories and they are planned 


on the general lines of the college dormitory. An ex- 
cellent feature which is greatly appreciated by the 
men is the provision of a large lounge room on the 


ground floor. It is finished in oak, with an open fire- 
place flanked by library shelves at one end, and has 
a liberal supply of tables, couches and arm chairs, all 
of the furniture being leather upholstered and of 
high quality 


The Problem of Recreation 

In planning this “City of Contented Living,” as it 
has been aptly named, it was necessary to do more 
than provide living accommodations. Although your 
average automobile shop mechanic is painfully alive 
to the uncomfortable living conditions of such a con- 
gested city as Detroit, he is equally alive to the advan- 
tages of city life in the way 
of diversified recreation, 











and in order to round out 
and complete the attractive- 
ness of the new community, 
it was necessary to make 
thorough provision for rec- 
reation. To this end, the 
company built a recreation 
hall capable of accommodat 
ing 1,500 people, which was 
ready for service when the 
city was thrown open for 
occupation, and Marysville 
has been placed on the cir- 
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Community houses for unmarried men, and the dining hall 


(Continued on page ?20) 
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New Aids for the Ice 
Harvesters 
4 WO of the latest devel 


opments in the ice har 
vesting industry are shown 
in the accompanying illus- 
trations. The first view 
shows a huge wooden scoop 
which is pushed along by a 
powerful caterpillar tractor, 
for the purpose of removing 
the layer of snow from the 
ice to be harvested. It is 
said that this machine does 
the work of six men and six 
horses, and can clear the 
snow ahead of an entire ice- 








\ 


The Prehistoric Rock 
-aintings of Spain 
ye eave paintings § re 


cently found in the east 
ern part of Spain are of ex 
treme interest and certainly 
belong to the most surpris 
ing of all the. discoveric 
made in the realm of pri 
meval days From these 
Spanish caves there have 
been obtained a number of 
paintings or carvings on 
rock, most notable among 
which are the large and ex 
tremely realistic pictures of 
animals, inciuding the mam 








cutting force. 

The second view shows a 
little power boat which is 
being used by a New York State ice-harvesting company 
for the double purpose of pushing the huge fourteen- 
ton cakes of ice along to the ice house, and keeping 
the ice channel from freezing. The boat is driven by 
a steam engine and propeller, and is so shaped that it 
works admirably as a pusher. It is reported that this 
boat takes the place of six men who ordinarily find it 
difficult work to keep the ice channel open during a 
cold night. 
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Fighting New York’s Snow Storms 
EVERAL weeks ago New York had its long-sought 
opportunity of trying out a brand new collection 

of snow-fighting equipment as well as a new plan of 
action. In less than twenty-four hours a heavy snow 
storm piled up 1214 inches of snow on the streets of the 
metropolis, causing no lit 


Clearing the ice field of its layer of snow by means of the tractor-driven snow plow 


opportunity to pile up, if possible. To this end the 
motor trucks, fitted with push plows, are kept circu- 
lating through the main arteries of traffic, while the 
snow is falling. These vehicles are followed up by the 
slower moving tractors, which strive to keep the main 
thoroughfares clear of snow, and, in the case of the 
side streets, to clear a way through the center of the 
street. Meanwhile the snow accumulates in piles and 
ridges along the gutters, but does not interfere with 
traffic to any serious extent. The next step is to re 
move the piles and ridges and to enlarge the way 
through the side streets. This is carried out by means 
of motor trucks and men, in many instances, although 
the New Yorkers find that the tractors with push 
plows and pull plows can be used with good results for 
“sewering’-—that operation in which snow is carried 


moth, the wild horse, the 
bison, the reindeer the 
mountain goat, the cave lion 
and some singular half-animal caricatures and cer 
tain still unexplained “symbolic” characters 
Certain of the Spanish prehistori¢ paintings are exe 
cuted in light or dark red pigments Since these are 
exposed to the more or less direct rays of the hot sun 
they are usually a good deal faded or else obscured 
by an incrustation of dust. It is only necessary, how 
ever, to moisten them carefully with a sponge to see 
them in many cases revived in all their freshness. This 
application of the sponge does not injure the pictures 
since the pigments, which were probably rubbed up 
originally with grease, have formed in the course of 
centuries a chemical union with the surface of the 
rock, so that they may be said to have actually be 
come “fossilized.” Doubtless, of course, time and the 
hand of man have either wholly or partially destroyed 


many others 





tle inconvenience as might 
well be expected. 

The present snow-cleaning 
equipment of New York 
came as the result of the 
blizzard during February, 
1920, when traffic tie-ups due 
to the heavy snowfall cost 
the merchants of the me 
tropolis something like sixty 
million dollars, and the city 
itself five and one-half mil 
lions for emergency snow-re 
moval work. This experi 
ence caused the city officials 
to revise their former snow 
is, and to pur 
chase for the purpose on 


fighting pla 
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hundred small caterpillar ri 

tractors, fifty large caterpil 

lar tractors, and 212 five 

ton motor trucks, together 

with a varied collection of push plows and pull plows 
While the officials have not as yet had an opportu 
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nity of studying and reporting the results in detail, 
it appears that the new equipment and the new pian 
have worked out admirably. The five-ton trucks have 
been used with push plows for keeping the important 
arteries open during the snowfall, while the two types 
of caterpillar tractors in conjunction with push plows 
and pull plows have cleared the city streets in a mini- 
mum of time, ‘The small tractors, weighing 4,000 
pounds, have been used with push plows and pull 
plows, while the larger tractors of 8,000 pounds have 
been used with push plows. 

The present plan of action in combating a New 
York snowstorm is to begin work while the snow is 
falling and keep at it so as not to give the snow an 


This steam barge pushes the fourteen-ton ice cakes to the ice house and 


freezing of the ice channel 


or pushed into certain sewers in order to dispose of it. 

So anxious is the municipality of New York to 
handle its snowfalls in the most expeditious mannet 
that it is investigating and testing all forms of snow 
sweeping and snow-shoveling machines. Some excel 
lent results have been obtained with some of these 
machines, and a further reduction in the number of men 
required to shovel snow is expected in the near future 
One of the latest schemes to be tried out is the mount 
ing of a high power water nozzle on the front of a 
small caterpillar tractor. Water at high pressure is 
supplied to the nezzle by a long line of hose trailing 
behind the tractor. The tractor charges the piles of 
snow, so to speak, and washes them away. Obviously, 
such operations can only be carried on in mild weather, 
but the results of preliminary tests are promising 


rhe peculiar interest that 
attaches to vane f the 
Spanish prehistoric rock 
paintings is the fact that 
they contain numerous rep 
resentations of the human 
form done in a most realistic 
manner rhe “portrait of 
human bheing are usually 
full of life and motion, we 
learn from the Marel 
of the ScIeENTI A) 
MonTHLY, Which carric it 
detailed article on 1 I 
terestlug ibject i 
figure ve! n D 
mong the i t 
ire st 1 ft ! 
me be j l I 
prevents the mae Hgure are 
naked but 1 ! 
weapons an weal 
ornaments, among which are very wonderful | 
crowns as well as armilets and k e ban while 
attached to the shoulders or hips are flutteri: I 
like decorative strips of material yer conspit s 
in these pictures are the bows and row “ ii nich 


hunters or warriors are armed 
Bridges and Civilization 


co from the technical and from the ethnographie 
viewpoint it is not without interest to study the 


primitive origin of bridge building, nee this evi 
dently presents a most difficult problem rhus we 
learn from the March issue of Scienrn AMERICAN 
Montury that the first bridges were undoubtedly 

fallen trees lying across streams and the heavy vines 


(Continued on page 220) 

















Left: One of Nev 


\’s large caterpillar tractors using a push plow on a 








by means of ele ttors and trailers 


st. Right: Removing snow from New York shipping and trucking district 
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| The Service of the Chemist 


A Department Devoted to Progress in the Field of Applied Chemistry 


Conducted by H. E. HOWE, Chemical Engineer 











Glass for Ampuls 


| . recent nuu e Journal of the Franklin 
| Mr. J. Ek. Ewe reports tests employed in 

t ‘ n oof mpu which are now used in very 
Un ected glass may contain suffi 

{ e ulka r rei ‘ n the sterilization proe 


vhile the filled amm mre stock, to 


kept in 


tloidal base, and unless 


l re exer ii lecting the glass some may 
‘ | \ i ‘ splinters, especialiy 
‘ t ‘ f terilization The first defect 
t! lowering of the efficiency of the 
in the ampul, while the splinters of 
‘it discomfort irritation, or even 
‘ i re t Consequently, in addition to 


flame the glass must not 


pre e turbidity i per cent solution of morphine 

r 2 mo ent stryct i sulfate in normal salt 

vl I ! mypul When a .6 per 

ed in the ampul a careful 

it of tin ‘ lt afterward, using a magnify 

nil ‘ ose he spicules or glass splinters 

I sted th respect to alkalinity 

netimes lueted by “<enliing water contuin 

i f henolthalein test solution in an 

! n t pounds steam pressure 

for te A pink color indicates alkalinity 

Phere ‘ mber of special tests for comparative 

, | nd such d is lost water and vulnerability 
t i ‘ i tained 


Precautions in the Use of Caramel 
sugar 


| genres formed fro 
f and t ntuin furfura Phis 


whtly toxis one-tenth of 


cooking 


} 


material, which 


during 


headache in man, and five times that 

it | fural is formed in the 

} i woo’ « so that in candy 

. | . ow , emperature as possible should be 
! Sit the 1 t il volatile in steam, no pre 

re nec ry in the preparation of materials 

| ' v he iramel is heated with water 
It i fesiral however to boil caramelized fruit 
ruy ising an equal volume of water for ten or fif- 
before ne them, and care should be 

taken to avoid formation of caramel in baking fruits 
rk has been done by Plaisance and Monsch at 

the Ik i State College and Agricultural Experiment 


Use for Gallium 
| N Somentific Paper Ne 71 of the 


Bureau of Stand 


d success j reported in devising a cadmium 
vapor lamp desired for securing a stable monochro 
matic red light source of high intensity It was de 
ired to use a lamp of the mercury vapor type, but 
neither pure cadmium nor a cadmium mercury alloy 
ould be used owing to several practical difficulties. It 


has been found, however, that less than one per cent of 


gallium, which readily alluys with cadmium, so lowers 
the tensile strength of cadmium as to avoid lamp break 
age and the vapor pressure of gallium is so low that its 
spectrum does not interfere with the brilliancy and 
purity of the cadmium spectrum rhe lamps of this 
type that have been used are equipped with lead seals 
to avoid leaking about the electrodes and cun be op 
erated continuousty with high intensity in the cad 
rium ie of -the spectrum 


Separating Metal by Centrifuging 


N he Philosophi Vagazine for March there oc 
| curs an interesting account of an attempt to de 
rmine whether common lead can be separated into 
tome by centrifuging wu the liquid state As is 
known, there is an isotopic lead somewhat radio- 

, vhich differs from ordinary lead in a small de 
gre in both niomie weight and density, Common lead 
is a mixture of these two, In the experiment, the lead 
“ naintained liquid by an electric device and the 
centrifuge was run at a rate of 9,000 revolutions per 
minute None of the six portions of lead removed 
rowed lifference in density between the top and 

i the vas no evidence that the desired 
paration ha een obtained, The authors have pro 
exiled further. and att mpted to separate silver from 
lend : substitute for cupellation, but this also was 
nosuccessful In alloys of lead and tin, and lead, tin 


and bismuth there aun appreciable difference be 
upper and lower the centrifuged 
alloy. The authors believe if they could employ a cen- 
trifuge running with a higher peripheral velocity 
definite results could be obtained, particularly in sepa- 
like the tin-lead alloy. 


was 


tween the layers of 


rating a detinite alloy 


A New Source of Alcohol 
Bulletin of the Imperial Institute a 


the discus- 
sion occurs relative to the possibility of using the 


mowra flowers of India as a source of alcohol. The 
thick petals of these flowers are rich in sugar and 
are used by the natives as a food and more particu- 
larly for the fermentation of an alcoholic liquor called 


mowra spirit. The tree produces 200 to 
flowers per year and is cultivated for 
its valuable oil seed. The flowers have been used as a 
yielding ten times as much as that 
distilling wood, It is estimated that 
about 9%) gallons of 95 per cent might be ob- 
tained per ton of dried and in one State in 
there are said to be sufficient 
TOO.000 gallons of 95 per cent alcohol yearly. 


daru” or 
S00 pounds of 
source of acetone, 
obtained by 
alcohol 
tlowers, 
trees fo produce 
Already 
alcohol so produced has been used experimentally as a 
fuel in India, 
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motor 


Lignite Briqueting 
RRANGBMENTS have been made by the Bureau of 
A Mines for codperative work designed to make pos- 
favorable report which will stimulate the du- 
a plant as it is intended to construct 
that lignite may be 
as a fuel capable of storage, 


sible a 
plication of such 
to demonstrate economically pre- 
pared 

rhe plant is to consist of a ovens which 
it is thought hundred tons of raw lignite 

In this process the by-products will be re- 
and from the carbon residue briquets are to 
be formed. The briqueting plant will be so located that 
the char will be passed directly from the ovens to the 
briqueting machines. A part of the 
for this demonstration is supplied by the Govy- 
and twice that amount by individuals who 
hi uctive in an effort to utilize the vast de- 
posits of lignites to be found in different parts of 
the country. 


series of 
will coke a 
per day 


covered 


hoppers of the 
money 
ernment 
ve been 


Hemlock Sole Leather 

N the Mareh 25th Leather, the 
| Tanners Council publication, is an interesting dis- 
hemlock leather—a_ historical Ameri- 
can production—which those interested in the subject 
will find interesting and informing. Among other 
things, the article indicates the influence which the ease 
of securing hemlock bark has had upon the location of 
regardless of climatic conditions, 


issue of American 


cussion on sole 


tanneries in the past, 


nearness of other raw materials, and transportation 
facilities. 
Granulite 
N a late issue of the Chemical and Metallurgical 


Engineering a report of the American Chamber of 
London is quoted to the effect that the 
discovery of a large deposit of granulite in Great 
Britain will put English manufacturers in a 
position to compete on a favorable basis in the world’s 
This mineral contains not only silica, 
but potash and soda and gives good results in the man- 
ufacture of ware of the highest quality. The 
difference in cost of the new materials compared with 
that former and 2 
pounds a ton for the latter. This mineral is suitable 
for pressed articles and window glass, glass enameled 
metal The waste ma- 
terials formerly used only for road building will pro- 


Commerce in 
glass 
neutral markets, 

glass 


now in use is 15 shillings for the 


ware, and electrical insulators 


duce dark colored glass 


Hard Rubber in Chemical Industry 
» ECAUSE it is and non-absorbent, 
> hard rubber finds special application in industrial 


non-corrosive 


chemistry. From it pumps and fittings, pipes and 
utensils are made with sufficient flexibility and 


strength to perform the service. Through research it 
has been found possible to so vary the physical prop- 
erties of hard rubber as to meet satisfactorily peculiar 
requirements, this being done by changes in the mixing 
of the batch, hot treatment, and curing methods. The 


quality of hard rubber depends upon the compounding 







and vulcanizing as well as the quality of the raw ma 


terials. Besides resisting acids and numerous other 
chemicals, hard rubber can be depended upon not to 
soften until nearly 212° F., but for the sake of safety 
chemical equipment is rarely used above 160° F. Being 
a molded material it appears in all sorts of shapes 
und sizes, including nearly a complete line of pipe 
fittings. The chemical pumps are rated from 6 to 65 
gallons per minute capacity. 


Chemical Industry in France 
N France, as in America, the importance given 
the chemical industries by the war is being shown 
by increased productive capacity. In 1913, sulfurie 


acid, which is one of the foundation stones of the 
chemical industry, was produced to the extent of 
1,224,000 tons and this was 4,000,000 tons in 1919. 


Nitric acid advanced from 20,000 in 1913 to 360,000 tons, 
liquid chlorine from 300 tons to 90,000 tons, and cal- 
cium carbide from 32,000 to 200,000 tons in 1919. 


Determination of Alcohol 

_ a meeting of the New York section of the Ameri- 
i can Chemical Society held recently a new de 
vice for determining the percentage of alcohol in bev- 
erages with a fair degree of accuracy was exhibited. 
The method depends upon an accurate determination 
of the boiling point or ebullition point, from which the 
apparatus derives its name, ebulliscope. The principle 
is not a new one, but the apparatus has been simpll- 
fied for more universal use and as a test can be made 
in about 15 minutes the device is expected to be very 
useful since the margin necessary to keep within the 
law is a narrow The frequent use of this test 
enables the manufacturer easily to control his product 
as it goes throygh the plant. It is possible of course 
to prepare drinks from grain with less than the alcohol 
allowed by law, but usually when first prepared these 
beverages contain two or three per cent. 
is removed by passing the fluid in thin sheets over hot 
surfaces or by heating the material in a vacuum, with 
the recovery of the excess alcohol. 


one, 


This excess 


Research in the Woolen Industry 

RESEARCH committee has recently been estab- 
i lished by the National Association of Woolen Man- 
ufacturers for the purpose of comssidering in what par- 
ticulars scientific research might be applied to the prob- 
lems of wool manufacture at the present time. Having 
determined a few of the problems which’ appeared to 
be most pressing, it is probable that the committee will 
determine where the work can be undertaken to best 
ndvantage, under whose direction it is to be conducted, 
und prepare a budget for presentation to the Associa- 
tion. In Great Britain a research association has been 
established composed of various wool manufacturers. 
This is one of a series of such associations fostered by 
the Government Department of Scientific and Indus- 
trial Research. In the April bulletin of the Association, 
notation is made of a conference with the Director of 
the Bureau of Standards as to problems which might 
be undertaken on behalf of the manufacturers by the 
Bureau and it is understood that plans are being 
formulated for carrying on this work. 


Dyeing and Printing 
1 W. PIERCE, the author of an article on the de- 
4, velopment of dyeing and printing in the Tertile 
World Journal, states that red, yellow and black were 


used in ornament and decoration between 2,000 and 
5,000 years ago. Authentic records date back 2,000 


years B. C., when calico printing was practiced in India 
and it is believed that printing preceded dyeing. The 
oldest dyeings are those found in the mummy cases 
of Egypt, running back to 1580 B. C. According to 
Pliny, madder, purple, saflower, woad, and kermes were 
used together with iron stains. The mordant was prob- 
ably applied by means of blocks, stencils or brushes, 
after which the coloring matter was dyed in. Accord- 
ing to the Egyptian records, red, brown, maroon, yellow 
and blue were available. At one time the Chinese pro- 
duced a smoky gray colored cloth by a laborious proe- 
ess of treating the material with soot and glue and 
then pounding the fabric on a stone, after which it 
was washed and the process repeated until the de- 
sired shade was secured, 
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Coasting down the hills of the Ivory Coast of 
East Africa 


Coasting in Darkest Africz 


OYS are boys the world over. No better evidence of 
B this fact could be found than the accompanying 
photograph, showing how boys on the Ivory Coast of 
East Africa enjoy coasting down steep hills on home- 
made coasters. In this instance a coaster consists of four 
pieces of wood and four cylinders of hardened clay serv- 
ing as Wheels. It is a safe bet, however, that the African 
lads get just as much enjoyment out of their crude 
coasters as the American lads do with their ball-bearing 
vehicles, 


Turning Over the Eggs 

HE stick-to-it-iveness of the broody hen is common 

knowledge, other impediments placed 
in the nest being little discouragement to her persist- 
If permitted to sit on the eggs all day, the hatch 
ing qualities of the hen fruit may be marred, Anyway, 
hatching should be collected in freezing 
weather to avoid chilling. 

Numerous commercial devices designed 
for keeping when frequent turnovers are pre- 
scribed that artificial heat may penetrate all portions 
of the egg. The poultryman shown in this photograph 
has built a home-made device for turning the eggs when 
large numbers are being saved for hatching. The illus- 
tration adequately describes the mechanical details 
of the turning rack, where trays serve the purpose of 
exposing the eggs to the warmth of the room; other- 
wise the eggs would require shuffling with the hands, 
The turning rack is a convenient labor-saving equip- 
ment for handling the products of the hen in a room 
where the temperature varies from 50 to 60 degrees 
Fahrenheit. A more liberal temperature variation is 
permissible. 

Both hen and incubator are impotent to hatch healthy 
chickens from weak germs, and hence the desirability 
of proper handling of eggs used for hatching purposes. 
If the collection is stored for only a couple of days 
a turnover is unnecessary. Daily use of the turning 
rack is recommended by the United States Department 
of Agriculture if the eggs are to be retained in storage 
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A home-made rack for egg-turning 
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for a week. If mechanical ingenuity is totally absent 
around the poultry yard—an almost improbable en- 
vironment—then commercial egg cases can answer the 
purpose of the home-made turning device, 


Fitting Arms to the Electric Truck 


N ingenious apron attachment for the ordinary elec- 
4 tric truck has eliminated the heretofore heavy 
labor involved in handling the usual S800-pound rolls 
of news-print paper. The truck fitted with the apron 
attachment picks up the heavy rolls, carries them off 
and even stands them on end. The roll-carrying mech- 
anism heavy but perfectly balanced 
steel apron with a chisel member, shaped in such a 
manner that the roll is swept into the apron, so to 
speak, and held in place during transit, through the 
agency of a bar which slips over the heavy roll. The 
apron is attached to a heavy steel casting which re- 
volves on ball bearings, said steel casting in turn be- 
ing supported by a structural steel frame. 
When the roll of paper is in place, the frame slips back 
at an angle, lifting the apron and its load about half a 
toot from the ground, To stand the roll on end the 
apron is revolved. 


consists of a 


rocking 


An Automatic Windshield Cleaner 
DEVICE for automatically cleaning windshields of 
x rain, snow, and sleet from a space directly in front 
of the driver has been perfected by a Cleveland man 
ufacturer. The suction of the motor furnishes the 

















General arrangement of automatic windshield 
cleaner and (in insert) close-up of cleaner itself 


power for operating this device, The cleaner part of 
the device is clamped securely to the top of the wind- 
shield frame. A small flexible rnbber tube runs from the 
cleaner through clamps which are clipped on the side of 
the windshield, on through the dash and connected to 
either the intake manifold or vacuum tank by means of 
special fittings. A convenient finger control stops and 
starts as well as regulates the speed of the cleaner. 


Artificial Pearls from Herring and Shad 

N account of the war many importations from 

Paris were cut off, andpamong them were artificial 
pearls. To make up for this loss many experiments 
were tried with more or less success. The crowning 
effort was achieved by one of the technologists of the 
Bureau of Fisheries, who was assigned to the task of 
finding in the United States a product from which arti 
ficial pearls could be manufactured. Before the World 
War French manufacturers of artificial pearls obtained 
fish scales from Russian fishermen and these were used 
in giving glass beads the pearl-like luster which con 
verted them into “French pearls.” The war stopped 
the Russian fishermen and no longer were French pearls 
received in the United States. American dealers called 
upon the Bureau of Fisheries to develop a substitute. 
It was found that the scales of sea herring and the 
shad in Chesapeake Bay possessed the delicate luster 
similar to Oriental pearls, 
scales were procured and soon it was found that the 
silvery coating could be removed by a refining process 
which separated the coating from the pigment cells, 
mucous and other materials 
d’Orient” was easily manufactured, which was readily 
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Handling an 800-pound roll of news-print paper 
with a new type of electric truck 
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How Soot Accumulates in a Signal Lantern 


NN unlike the Scriptural lesson emphasizing the 
4 importance of the lamps being trimmed and burn 
ing when the bridegroom arrives, the signal lantern 
the railway flagman should be in perfect order when 
the train proceeds on its journey Chere are ral 
contributory causes to the improper functioning « 
lantern and its consequent dim glow, but poor signa 
oil is perhaps the chief offender, Hence periodical test 
by the United States Bureau of Standards to determi: 
the quality of oil being used in the railway 

Reams of paper consumed in descriptive text in tell 
ing of the tests and their significance would be { 
a pitiful effort when compared with the glaring exan 
ple illustrated in this photograph After the lapse of 
one hour, under the surveillance of a scientist, th 
lantern showed signs of smeking; with the passing 
of three hours it was smoking badly, and | g it 
burn all night, what was discovered the next morning 
is told unmistakably by the picture, It was not buri 
ing when examined, the flame having been largely dis 
placed by an accumulation of soot one and one-hal 
inches in diameter and three inches long 

The testing of oil used in signal lanterns involves the 
duplication of the usage to which they are subjected 
in actual service, The lantern is lighted and after the 
lapse of one hour its candlepower is measured : 
hours having passed, the change in candlepower 
again noted. The reading are supposed to reflect th 
relative quality of the various oils in use, Clearly 
the fuel being used in the lantern shown in this pho 


tograph was of an extremely poor grade 
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Making Milady’s Skirt Hang True 
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\ Wash Pan Reflector 
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mstruction 
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irtificial midnight sun The dish 
pan is used in place of a regulation re 
flector to throw the beams of electric 


light to the farthermost recesses of the 
cump site Permission was had of a 
power companys whose service line 


passed close to the camping grounds, to 
its current for light service 
Inventory of the camp equipment devel 
the fact that no reflector was 
available. Recourse to the dish pan as 
substitute made 
reflector has served the 
that it has never been 


plug in on 
oped 
a satisfactory 


purpose so 


wis 
emergency 
well 
changed 


Buses May Replace Trolleys 
genet) trolley car strikes have 

served to demonstrate the efficiency 
of the motor bus as a common carrier of 
an extent that pre- 
made that these ve 
supplant the trol- 
lburing these strikes the motor 
vehicles used for the transportation of 


such 
freely 
hicles may eventually 


puissenyers to 


diction is 


ley car 


the public have given very good service 
und it is believed this form of service 
has now gained a foothold that will be 
permanent Busses have been operated 
profitably over lines from which the 


street car service had to be suspended 


on account of operating at a loss. By 
filling the breach in the crisis the so 
called jitney has won the support of 
the public and municipal authorities. 

Street railway officials: and = even 


tate transportation officials have smug 


isserted that the “jitney” could never 
ike the place of the street railway 
stems Yet, as a matter of fact, mo 
tor vehicles are very rapidly taking the 
ce of the trolley cars, and will con- 
nue to do so with increasing rapidity 
R he olley by reason of their 
f 7 il difl ilties are obliged to in- 
ease fures ( diminish service. 





exch from this cause alone, Not 
only is the cement lost that is left in 
the bags, but freight has to be paid on 
it in returning the bags to the mill. 
The story is told of one contractor who 
saved over 104 tons in building a single 
industrial plant, by cleaning his bags. 

By hand, a few hundred bags are a 
day’s work. With the machine shown in 
the accompanying illustration, 150 to 
250 bags can be cleaned in an hour, de- 
pending upon the operator. And the 
improvement in working conditions over 
the disagreeable hand shaking makes it 
possible to secure more efficient help in 
addition to the labor saved. 

The bag cleaner consists of a counter, 
exhaust fan, and dust arrester, cover 
and bag-baling attachment, driven by 
hand or power. No experience is neces- 
sary to operate the machine. The bag is 
dropped over the vibrators which are 
together when the machine is idle. A 
couple of turns of the hand crank and 
the bag is cleaned, ready to be taken off. 
The are counted and 
shown. 


year 


baled, as 


bags 



































4 simple wash basin and several 
porceiain receptacles make an ideal 
electric lighting unit 





Shoes can now be placed in a metal 
rack on the back of a closet door 


A Rack te Hang the Shoes 


wi shoes are left on the closet 
floor they soon get kicked around 


and scuffed Che metal rack shown in 
the accompanying illustration fits any 
closet door and is so made that it will 
hold any sized shoe securely, notwith- 


force with which the door 
may be shut. It does not fit the door at 
a right angle, but tips backward, holding 


in place 


standing the 


the shoes securely 


A Machine that Cleans Cement 
Bags 

NCE more a hand operation 1s 
O threatened with extinction, due to 
the introduction of a machine to do the 
same work Chis time it is the cleaning 
of cement bags, which is now being done 
by machinery 
there are from six to ten ounces 
of cement left in sack after ordi- 
nary shaking, it is said that something 
like $1,000,000 worth of cement 


Since 


each 


is lost 


shaft 


applies 
pressure to remove stubborn 
machinery parts 


Tightening the screw 


Removing the Stubborn 
Machinery Parts 
NEW automatic puller facilitates the 
i handling of motor and 
parts in shop operations, such as textile 


machinery 


mills, foundries, mines, garages, ma 
chine shops, motor factories, railways 


and electrical shops, where delicate but 
heavy parts must be handled 
and yet where power in handling is ni 
The puller is equipped 
set of four arms or hooks, all easily re 
movable so that the puller can be made 
quickly into a two, three- or four-arm 
puller A screw. shaft 
through a center body of conical shape, 
the arms are fastened to the body in 
such a manner that when the screw is 
tightened the screw shaft applies pres- 
sure to the part from which another 
part is being removed, and at the same 
time the jaws to clamp tightly 
and to pull uniformly with great force. 
The removing of timing parts, magnetos, 
pump shaft gears and couplings is made 
relatively easy with such a puller. 


carefully 


essary. with a 


steel passes 


forces 


Regulating the Stroke of the 
Windmill 

HOUGH in late years the gasoline 

engine has to extent at least 
supplemented the windmill on the farin 
for pumping water, a new invention 
gives promise of bringing the windmill 
back into favor, for after all wind power 
is the cheapest form of power we have 
at present. 

The novel feature of this new inven- 
tion, which has been worked out by 
A. B. Sabin of Node, Wyo., is that in- 
stead of furling the mill to adjust its 
power to the load, the load is adjusted 
to the power of the wind. This is ac- 


some 

















A few turns of the crank shakes a 
cement bag clean, ready to be returned 
to the mill 


complished by automatically varying 
the length of the stroke, so that the 
greater the wind pressure the longer 
the length of the stroke. The adjust- 
ment is brought about by placing in 
front of the power wind wheel a small 
wind wheel which works against a coil 
spring and turns a small shaft inside 
of the power shaft. This small shaft, by 
means of a worm and a 
screw, draws the crank pin to or from 
the center of revolution of the crank 
arm through a slot in same. Because 
of the worm gear, it is a locked mecha- 
nism to all external forces acting upon 
the crank pin The construction and 
design are simple and economical, with 
all the moving parts enclosed in an oil- 
tight case, which makes the mainte- 
nance practically nil. It would seem 
possible to incorporate this device into 
almost any direct stroke windmill, with 
little alteration of the present designs. 


gear eoarse 

















Rroken-away view of new windmill 
mechanism for automatically regu- 
lating stroke 
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fulerim, weight in the middle. The power arm 
is longer than the weight arm and the me- 
chanical advantage is in weight moved, the 
weight moved is greater than the power and 
moves slower than the power. 2. If the driv- 
ing center of a locomotive wheel is below 
the center of the wheel, the power would act | 
as a lever of the third class, fulcrum on the 
track, weight at the center of the wheel and 
power between the two. When the driving cen- 
ter is above the center of the wheel the lever is 
of the second class. Power weight, fulcrum | 
on the track, This is decided by the fact 
that the object is to move the train, which 
acts at the center of the drivers. If the ful- 
crum does not hold, the wheel slips. The 
weight is the same, but the fulcrum gives way, 
just as an oar may in the water, and the 


Considerable mystery still attache 
minescence. Touching but slightly pon its 


evolutionary phase and the structure and uses 
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be followed by “is” instead of “are?! and textiles are separately and informingly| things’; he looked in vain for a book that | 12mo.; 218 pp.; illustrated 
A.—Whether “is” or “are” should be used in| discussed, and our Government's war policy is| really helped the amateur to surmount his ror some years this work has ient a st 

the case proposed, depends upon the facts of| in the main upheld. ! little difficulties in an inexpensive, easy way. | £' rd to the beginner; the ow lit 
the case. If the .35 of an acre is one lot | AwERICA’s GREATEST Dam. By William | Since then he has solved for an army of | i the numero mpertant ck 

of that area and is thought of as a whole, senjamin West, B.S. Boston: W. B.| amateurs their everyday problems of how and ranches of electricit sheeted 
then “is reserved” is the proper verb; but if West, Massachusetts Institute of Tech-| why; here his excellent instruction takes a, X-ray practice, and incandesce 
you have small lots of one-hundredth acre nology, 1920. Svo.; 64 pp.; illustrated. | the form of a progressive text in mechanics, for example the mer 
each and 35 of these in your mind then “are! ‘This attractive album comprises a fine gal-| telling of the use of tools, pattern-making ef treatment with as muct pl 
reserved” is the proper form to be used. Prob- | lery of photographs of Muscle Shoals, the| shop practice, and the construction of sma yroughness as length all . 1 
ably our first statement meets the case since| great dam, and the outstanding features of! machines. His ingenious devices and sugs al, analogies freel; ! taking rea 


Nitrate Plant No. 2, with sufficient textual] tions will gladden the heart of the le tins to ¢ 


the lot would be too small to be of value. . : cw: 
: eential theory ané ractice 
matter to make clear to the technologist and | worker, of essential theory and practice, 


But if the lots were larger a case might be 
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ATTACHMENT FOR HOSE.—J. A. Futon, 
Astoria, Ore. An object of the invention is to 
provide an attachnmient for garden hose which 
takes the place of an ordinary nozzle and 
which permits a spray or stream of any kind 
to be directed from the hose and which forms 
for a short length of the hose to 
the ready manipulation thereof. 


a brace 
permit 

FOG LIGHT.—R. C. 
“Florida,” ¢/o 


Grapy, c/o U. 8S. §. 
ostmaster, N. Y. This inven- 
tion has for its object to provide a light pri 
marily designed for marine use, and when the 
visibility is low, as for instance during a 
fog or when the navigational lights cannot be 
wherein the light is so arranged that a 
powerful ray may be sent downwardly 
through the water at a slight angle, to be 
reflected from the bottom, to cause the rays 
to be visible at the the ship when 
the water is shallow. 


sides of 


FLY ESCAPE.—C. LeR. Cassapy, c/o Strand 
Theater, Marion, Ky. The object of this in- 
vention is to provide an escape adapted to be 
used in connection with screens, for permitting 
flies to escape at the top of the screen, wherein 
the formed from sheet metal cut 
and bent to shape, and capable of being easily 


escape is 


attached to the screen frame at the top 
thereof. 

CRAP DICE FRAME.—W. N. Corr, c/o R 
Blackinton & Co., North Attleborough, Mass. 


Among the objects of the invention is to pro 
vide a frame adapted to hold a pair of dice to- 
gether and which is provided with means for 
the device to a watchchain or the 
like whereby the dice so held will be displayed. 


attaching 


A further object is to provide dice with pre 
cious stones embedded therein, and, although 
ornamental in appearance, are _ thoroughly 


practical commercially. 


Hardware and Tools 

TOOTH FOR SHOVEL DIPPERS.—C. H. 
MULRONEY, 7314 Howard Ave., Cleveland, Ohio. 
The invention has for its object to provide a 
tooth for shovel dippers having a with 
a detachable wearing plate at its bottom and 
a detachable point at the front of the tooth. 
The point has a rearward projection fitting a 
cavity or recess in the base, and the base has 
a forward projection fitting a cavity or recess 
in the point. There being an opening in the 
base so that a bolt may be disposed to secure 
the foot of the point to the base. 


SKIN MARKER.—O. H. Box 335, 
Maddock, N. D. An object of this invention is 
to provide a portable skin marker which when 


base 


Foss, 


| moved over a skin will operate to cut or sever 


the skin, and at the same time provide a 
series of transverse cuts at both edges of the 
severed portion which may be of a depth and 
spaced apart a uniform distance so as to iden- 


tify the goods. The device may be easily 
manipulated and will most efficiently perform 
the work. The same invention has been 
granted a second patent for skin marking; 


the object of this being to provide a device for 
puncturing a skin, and clenching an eyelet 


| marker in the skin, the device can be quickly 


| — = 
of Interest te Farmers antimony 1 part and rosin 1 part, all sepa DEVICE FOR HOLDING SOFT COLLARS. 
. rately pulverized and compounded in the pro- F. J. ANTELOTTI, 136 Granby St., Norfolk, Va. 
TRACTOR FOR MOTOR PLOWS 2 portions stated rhe object of the invention is to provide a de 
in org ln yap MAYONNAISE - MIXER.—J. W. Damar,| Vice capable of being attached to soft collars 
t ur ‘ od P or removed therefrom, and of sufficient rigidity 
pal perati und | Box 1861, Walkereciiie, Mont a to hold the collar erect under all conditions 
' . pj Selnten to heaters fee one or ag tg and also one wherein the device may be ad- 
7 1 of | dressing One of the principal objects is to * ; $ . re : : ad 
t ; ’ justed to permit use with collars of various 
; the f. t provide means whereby the olive oil may be heights 
" mplify the! fed in the desired quantity, drop by drop, to ne a ms . . 
, r enti the dressing while it is being whipped. A THEATER CHAIR —O. F. WaSMANSDORFF, 
truction further object is to provide a device which is Lewistown, Montana. This invention has for 
posit the tremely simple, durable, efficient in opera- its object to provide mechanism mn connection 
ie on and inexpensive to manufacture with the under portion of the chairs to prevent 
preemption of the end seats; each seat is 
Hi! ’ I Marseilles a DRIP RECEPTACLE FOR REFRIGERA 
1 } . par ilarly to a rors 4, W. Fisu, 25 Perkins St., Winthrop, 
. } , ‘ ect is! Mass It is the purpose of this invention to | 
! ind eliminate the use of the drip pan beneath the | 
beet tomat-| refrigerator, or a connecting waste pipe to the| 
th ccupants ewage system, the object being to provide a/| 
| he hive in ceptacle which is completely encased within 
the refrigerator so that the cooling properties 
of the ice dripping are utilized to further cool | 
F the food chamber, and to arrange the recepta 
| cle conveniently to permit its ready removal 
for emptying without stooping as in the old 
styie pan a 
HOSE COUPLING H. J. Frrzparrick, 153 
| Nellie B Ave Athens, Ga Among the ob-| SHOWING A PORTION OF THE MAIN STANDARD 
i jects of the invention is to provide a coup OF A PAIR OF ADJACENT SEATS 
2 » ling which can be quickly operated to couple | locked in inoperative position until the master 
— or uncouple and which when in coupled POST’ | seat is occupied, when the adjacent seat is un 
| tion will form a tight juncture of the parts. locked and so on through the remainder of the 
— . 1 inven-| 4 further object is to provide a coupling! ».y when the master seats which may be the 
. which dispenses with any turning movement two center ones are occupied the remainder 
| of the members relative to each other to! \in pe filled toward the entrance aisles, thus 
. ly known as ple them together and which is soot preventing the squeezing past those already 
de eans of a longitudinal movement of the 
> I , seated. 
A ‘ ge of the) Parts LAWN SWING.—G. H. BrGENHAGEN, New 
“ : 6 honey SCREEN FRAMI M. J. and A Rorn,| Jacobson Bldg., Minton, N. D. Among the 
( 1 Av ind MeIntosh St., East Elmhurst, | objects of the invention is to provide a swing 
PLA I B t N. ¥ rhe invention relates particularly to] which is rigidly supported, and which is pro 
i t h udjustable screen frame for windows. The] yided with seats for one oz more occupants, 
] ! ! acter | pal bject is to provide an adjustable} each of which may assist in propelling the 
} seed iy structure which is adjustable both in its width | swing, the propulsion of the swing being ef- 
" ! Tt s a fair ind =he with means which render the] fected by means of the hands and feet The 
: j the ipplicat f the screen fabric thereto an ex | device is simple in construction and not liable 
, tl sprouting | tremely simple and expeditious task. The} to get out of order. 
: OVERS PESTINES © MUCEE CNS Cunmnle etrnsture CHECK PROTECTOR.—J. W. Price, 1908 
proof against the entrance of insects. | E. 6th St., Tulsa, Okla. This invention has 
Of General Interest COMBINATIONAL ROOF LADDER AND| for its special object to provide means for 
AWNING AND SCREEN F. G. Dare, 418 BRACKET Hl. Grusu, 21 Jacoby St., Johns-| defacing a check or the like in such manner 
. t Ave, I ly N. 3 rhe inven-| town, Pa. The purpose of this invention is to] that erasures cannot be made without showing 
relates a mbination awning and provide a device which with little or no| plainly that the check has been tampered with. 
i has t object to provide 4| modification can be used upon the roofs of | Other objects are to provide in combination 
: he tt full benefit of the) puildings either as a roof ladder or as al With this device a small wrench, a bottle cap 
0 r and at the same time &N| pracket, thus enabling carpenters and other! remover, a serew driver, envelope opener and 
swning is properly held in position in respect) workmen, while at work upon a building, to| a spike for lifting corks or for manicuring. 
the s Lf object is to pF save time and space | BATHTUB.—J. N. Muskin and R. B, Crump, 
leas , - 5 | © 30 See RAT SHIELD.—A. G. Girarp, 2825 Laguna | 84dress R. B. Crump, 1110 Broad St., Newark, 
y collapsible wi the screen is to be stored... on Francisco Cal. This invention relates| N- J The invention has particular reference 
METHOD OF SURFACING J. Hamin, 509) + rat shields for ship hawsers, the primary | to attachments for bathtubs so designed as to 
77th St.. New York, N. Y¥ More particu- object being to provide a cheap and practica] | eB@ble a bathtub to be partitioned off and use 
lariy tt t r to surfacing over not only in the ordinary manner, but also as 
oy jonal “ser used on ordinary a combination tub with independent compart 
walls; for this purpose an ordinary ments. The partition includes a seat struc 
etu mixture is provided, but with any de ture hinged to the upper edge, this structure 
sirable number of vari-colored foreign frag being adapted to be used in a reversed position | 
ments, such as giass, are incorporated in the as a basin support. 
mixture, which wl n a cemi-plastic state, is FOOD PRODUCT.—Marir Biocn, 377 Rich 
gor r with tl ige of a trowel which mond Turnpike, Stapleton, Staten Island, N. Y. 
ae s to turn ¢t fragments to the sur An object of this invention is to provide a 
fac palatable and nutritious food product con- 
CULVERT.—M. R. D East Peoria, IM sisting of tomatoes and eggs mixed together 
This vent has for its object to provide a to produce a liquid material, flour added to 
iivert posed of liow tiles formed from this and thoroughly worked and kneaded to 
plas ma ial pabl hardening and suit ‘ produce a paste or dough of thin strips, and 
ably reinforced, the tiles being placed end to : finally cut into pieces of suitable size to be 
j i ha g means in connection there ; Pr uniformly dried. 
. for pe s them together ‘ : WOOD COMPOSITION.—G. MaGNant, ¢/o 
and to the head wall i wi =e ‘ : O. D. Parker, 19 Park Place, New York, N. Y. 
tinuous pound f t is provided » 5 The chief object of the invention is to pro 
LO! NG CRUTCH M. D. S r, 214 N : vide a wood composition which will be strong 
rel Ss Kewal! Ith Phe object of the 4 SIDE ELEVATION OF THE DEVICE and durable, and which will have a bighly pol- 
invent pr l n dey especially ished surface, so that it may be especially 
adupted ise | is Ww la con- | device which may be conveniently applied to| adapted for use in the manufacture of picture 
heir y walk, after illness, | the hawser the form of a disk, a section of | frames or other ornamental devices where a 
j and the | t tt itch is so which is hinged to drop away and admit the| highly finished surface is desirable. The com 
pre , ll , la rm, secure hawser to prevent rats from boarding the ship | position consists of wood pulp, starch, rosin, 
T tl ~ ! ny possibility) when it is docked at wharves or the like | wheat flour, boiled linseed onl, and water. 
f fall 1 wl rolled along the CALENDAR.—J. E. Meron, Bismarck, N.D.| PASS BOOK AND THE LIKE.—L. P 
& I th iser al An object of the invention is to provide a/| Jounson, 523 So. Sth St., Salt Lake City, 
MiX I I rEMPERING IRON | calendar having a removable calendar pad,} (tah. The invention relates to bank pass 
AND 817 B. VLA i, Vandalia, Mich. h page of the pad having ruled and num-| books and the like and more particularly to 
rt t t t f the ij ntion is to) bered 1 the back for writing memo-! blank books in which entries are made from 
{ ! f w simple ir randa, the pad having combined rings for! time to time, the object being the provision of 
g whic! whe ipplied t the metal| holding the pages together, and a brace for page holding and marking means in connection 
r t d stat vill effectively stiffening the otherwise flexible pad, a pocket | therewith by means of which the proper and 
ter bard r? pound atso being provided for temporarily preserving | current page for entry will be indicated and 
pr f Ipt H rts small articles and various data. all times. 


apparent at 


operated and is strong and durable in use. 


SHADE ROLLER.—D. E. Scurmmet, 194 
Hooper St., Brooklyn, N. Y. An object of the 
invention is to provide a shade roller having 
a minimum number of parts and arranged 
to operate smoothly. A still further object 
is to provide a pawl and ratchet mechanism 
in which means are provided which co-act 
with the spring and roller for positively grip- 


ping when the roller is being unwound and 
for easily releasing when the spring is re- 
winding the shade. 

DIGGER.—W. Lampert, Grandview, Wash. 
The invention pertains more particularly to 
devices of this character especially adapted 


for digging holes for fence posts, trees, plants, 
ete. The device comprises a pair of blades 
pivotally carried by a casting, a handle and a 
sleeve slidably mounted thereon to open the 
jaws of the digger and dump the dirt therein 
contained. 


DOOR LOCK.—I. Hammer, 811 East 165th 
St., Bronx, N. Y., c/o Goldenberg Bros. & Co. 
This invention has reference more particu- 
larly to a combined permutation and key 
operated door lock. The primary object is to 
provide a lock which may be operated by 


either a key or a combination so that in the 
evept that the key is not accessible any one 
page 


(Continued on 218) 
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LEGAL NOTICES The Falsework for a Big Dam _ | 
AMMA (Continued from page 204) 
T =|face. Where the canyon is not especially | y e 
P A j E N ~ =| V-shaped, the span does not change much Retail Price $ Quality of Material 
= | from level to level. The pressure does R d and Workmanship 
F YOU HAVE AN INVENTION &| increase toward the bottom; so that the | educe a , Maintained 
oN, which you wish to patent you can arch must. have greater and greater re- | Special Shoes $10 00 | r= tog $6 00 
write fully and freely to Munn & sistive capacity as one passes from upper Workmanship ° Stylish and Durable ° 
. Co. for advice in regard to the best ; ra uM VOM 
: a o. for advice in regarc 0 1e bes "or -vels. is ¢ S ings 
= way of obtaining protection. Please -theggg pret phy Sve Pose ngy Fenny FOR EN AND OMEN 
ind — - 4 see wT the essentially parallel from the crest to a THE STAMPED PRICE IS W. L. DOUGLAS PER- 
| vention and a description oO 1e a . pn a : “ so AR NT TH 
= device, explaining its operation. level 20 or 25 feet farther down. But NAL GU A EE AT THE SHOES ARE 
\ll communications are strictly con- from this point down, parallelism is lost. ALWAYS WORTH THE PRICE PAID FOR THEM ‘ 
fidential. Our vast practice, extend- The dam steadily thickens by the batter- “| 
8. ing over a period of seventy years, ing of the downstream face. This thick- YOU CAN ALWAYS They are the best known Hi ! 
_ enables us in many cases to advise ening combined with some shortening of SAVE. MONEY BY WEARING shoes in the world. Sold 
ri i gard t atentability without = » spe rovides > Mareseare eras Sainte : 
: in regard to patentability witho the span provides the necessary greater W LDOUGLAS SHOES in 107 W. L. Douglas 
: any expense » chent. O and- =|, seeinnhens tient, imental : = | ° 
4 i ay cong thro ha —— — ange = and are ater — capac ity. In two of SOLD DIRECT FROM FACTORY | stores, direct from the fac- 
be quest. This explains our methods, = rotgg pn hong saga — TO YOU AT ONE PROFIT tory to you at only one 
a terms, ete., in regard to Patents, = ° — 2 a a es OS ee i ; 
ily Trade Marks, Pecaties Patents, etc. : = | by observing the bent trestle posts on profit, which guarantees 
= = | that side. to you the best shoes that 
be SCIENTIFIC AMERICAN 2) ric trestlework shown in the views is| can be produced, at the 
- Contains Patent Office Notes, Decisions of = F as oe) l ° 
ees interest to inventors— and particulars of re- =) one and the same trestle in all. The con- owest possible cost. W.L. 
cently patented inventions. ices = crete is, however, at various levels. Douglas name and the 
ROLICITORS = "hera > a ‘peta ae rise ‘ ve . . 
nd MUNN & CO.,, oF etiexts —| Where the concrete has risen to a level retail price are stamped 
in Woolworth Building, NEW YORK = ®#pproaching that of the crest, a good deal | on the bottom of all ) 
be Tower Building, CHICAGO, ILL. =| of the horizontal timbering has been re- | < 
ng Scientific American Building, WASHINGTON. D.C =| moved and naturally a lot of oblique shoes before they leave 
i Hobart Building, SAN FRANCISCO, CAL a e Perit eK, the fact hich i 
ee =| bracing is also gone. The long and vertt-| € factory, which 1s 
ily =a eu | Cal posts are still in evidence. By using your protection against } 
a Annual Subscription Rates a single trestle structur® for the upper unreasonable profits. See #4.50 £3500 
Scientific American Publications half of the dam, the provisions for hori- ' W.LD l aa 
Scientific American (established 1845) ene sentel tonnesesbiiien éhean te aceon -L.Douglas shoes are absolutely the best shoe values 
R DIE ce cis 2445s Re oe eed cpa emnee $6.00, “0 sige shai unis hd ? for the money in this country. They are made of the 
ss. Seienste pongo Monthly  . - length of the dam were simplified. One Taarripavir best and finest leathers that money can buy. They 
ad eae... pen i iad aici oe ‘posses floor and one set of tracks were all that ge _~ HEREBY combine quality, style, workmanship and wearing qual- 
to- sions, Mexico, Cuba and Panama. were required instead of a reconstruction AFFIRM THAT W.L.DOUGLAS [| ities equal to other makes selling at higher prices. 
for Foreign Postage ; of floor and tracks at various levels as SHOES GIVE ME THE BEST Hi} They are the leaders in the fashion centers of America. 
mee Scientific American $1.50 per year additional. the dam grew The concrete was deliv- VALUES FOR MY MONEY IN The prices are the same every where; they cost no more 
, Scientific American Monthly 72c per year ad-| e Gam grew, ag crete was ceil STYLE COMFORT »*° SERVICE Il in San Francisco than they do in New York 
ed. ditional. ered through bottom-dump buckets and 5 
re ee Canadian Postage a these discharged into a flexible metal pipe W. L. Douglas shoes are made by the highest paid, 
oh Scientific American 75c per year additional. y : ; 5 ae | killed sh k Snotaan ‘ d $e 
Scientific American Monthly 36c per year addi-‘S inches in diameter. The mixing plant skilled shoemakers, under the « irection and supervision 
nly tional. was set at a high level and discharged of experienced men, all working with an honest deter- 
The combined subscription rates and rates to! /"‘ vane a . eet mination to make the best shoes for the price that 
foreign countries, iucluding Canada, will be into the buckets. b 
aS — — gone ae Of course, the trestlework was not the money can Duy. 
temit by postal or express money or, " a . = Re z ; 
H. ode draft pa check. — form for the faces of the dam. Still it CAUTION Spaet, upen hewing ha 
‘io. ; aa. Sec a na? asin, supplied supports for the temporary at- and price is plainly stamped on the sole. Be care- 
r. Classified Advertisements tsciment of the form sheets, The con- eT ee 
Advertising in this column is $1.00 a line.| Stant curvature naturally simplified the W.L.Dougias shoes are for sale by over 9900 VY, 
7 No less than five nor ss a , — design of these forms, especially on el ey he Ry AE 
. accepted. Count seven, words to the line. All aie Re oes Se ee ake. Order direct from the factory, Send j 
ya poe must be accompanied by a remittance. UPStrt am face. A representative form for booklet telling how to order chees by ONY tag oo Shoe Co 
Be ; - was 4 feet high and 14 feet long. It was oem, POR 163 Spark 8t., Brockton, Mass. 
BUSINESS OPPORTUNITY set in between trestle posts and secured ' sete . 
ess SUBSTANTIAL manufacturing corporation wants . posts 3 ‘ UOMUIUUPNEAUUOATAAnvneneteteeqeeeeyegte UU UUUUUUASUUUUUUUUULUULUUULLUULL.ULEUOULLLELLLL UUs stagnant 
rhe capable men to establish branch and manage salesmen. by dowels penetrating the posts. snnesiiaiepnatitpecceiieiiiananaiaiaite 
$300 to $2000 necessary. Will allow expenses to Balti — ss 
sas more as explained. Address, Mr. Clemmer, 603 N. rhe posts were secured to the rising 
Kutaw St.. Baltimore, Md. pee ____| concrete by an anchor for each lift of 
35, FOR SALE 4 feet. That is, an anchor would be im- 
is AUTOMOBILE TIRE FILLER, Entirely different | bedded in the concrete, and then a bolt EARLY IN APRIL we shall publish in book form 
and far superior to go arket. discovery @x 5 
en em pe nr gooey oe to manu- through the post would be secured to it. the winning essay in the 
be ag? gf AX hy The anchors were arranged to be flush 
os Chemist, 220 Washington Street, Boston, Mass. with the concrete surface. os a 
a NEW BOOKS The dam is 549 feet long, 469 feet of 
CONCENTRATION, How to keep your mind on one | this being curved. This is a crest meas- a Ins ein r Ze 
en- subject, despite interruptions. Wonderful possibilities . : 
ily through peycholosy of thought control. pork, boc. urement. At the base, the length is 200 
Another book, “ HOW TO CON¢ cR FEAR,” shows , 1, oe aw . ° meee: 
rm how <> quand wonny, dont, pervenmnen; gai content-| feet. The spillway length of the crest Essa Contest 
en ment; 50c. Both, $1. Satisfaction or money back.| jg 324 feet. When the water is 5 feet 
Z: Centre Publishing Co., 108 West 34th St.,Z.C., New York. deep on the spillway 12.000 sec.-ft are 
ne ve GLOVER’S FAMOUS || passed over. This is probably ample for together with several others of the best essays submitted, carefully selected 
ly KEY CASE floods, as the maximum run-off on record extracts from a comparatively large number, and such editorial comment 
GUARANTEED is less than one-half of this. and supplementary material by the Einstein Editor as may be necessary to 
ol Py The length of the dam is divided into cover the subject in its entirety. 
‘ SAVES YOUR POCKETS] five sections by expansion joints. These Th " ired = : ted his prize: where ne of 
he $] POST PAID FROM MANUFACTURER] joints are not simple axial planes. There ree hundred contestants competed for this prize; wherever one © 
ng ee ce he’ weal ieee o teaendeliain de them has succeeded in saying one particular thing better than any of the 
ed rr ee oe oe oe ee ee others have said it, this part of his essay will be found in the book. The 
act 2443 Posk Fince, Cewek, Mich. | te pag Naty he inches «s cross section, book will therefore be, in effect, by 300 authors, many of them eminent 
3m and in the othér face a similar projection, scientists, and will comprise the best that each one has to give. It will be 
ict CUT YOUR GAS the two coacting. There is thus a tie the most understandable of the books on relativity that are reasonably com- 
ip- BILL ONE HALF | between the one face and the next and plete, the most complete of those that are reasonably understandable; for 
nd A Bright White Light of 55¢.p. | a provision to cut off seepage. The joints the average reader it will be altogether the best book on the great revolu- 
re | A ey aed mo are drained by long 4-inch pipes which tion which Einstein has effected in the foundations of science. 
hy yar cot | discharge at boonies ig mene. lee is Every book of any account on relativity that has yet been put out has 
sb. AMERICAN GAS MANTLE CO. | 1 he provisions for p-niggreraning-< “ae been exhausted within a few days of publication. There is one way to 
38-B Pickering Bld. Cincianati, 0.| 2irly low level the basin lying back of make sure that we will have a copy of this book for you—order it now, 
ed the dam are of interest. The central ra The title is 
a dius of the dam extends to the north, 
es . 
On the west side are the sluice vents. R l tivi d (; vit ti 
a . 
he The water to reach them must swing e a an ra a on 
in southward paralleling the upstream face 
and pass into two inlets where stop The price is $2; or by mail, $2.15 
th planks are arranged. These openings are 
‘o. in a vertical plane at right angles to the ORDER IT NOW 
u- face of the dam. Entering, it swings 
ey around a right-angled curve, two con- Scientific American Publishing Co. 
to | duits guiding, and then enters the sluice- x ee 7 A 
¥ | ways proper and passes through the base Woolworth Building, New York 
7 | of the dam at right angles to its faces 
; (Continued on page 219) | 
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Heating and Lighting 


SCIENTIFIC 


Machines and Mechanical Devices 


SPIND tl K M I W LIAMS, Gil 
il Mass \ bject of the invention is 
le x s for ling a series of spir 
! h res s i rapidly and uniformly 
g the 1 int t the spindles without 
1 witl t soiling the parts of the 
} t ] 1 brush applying the 
i f lubric t t ich 8} lle as 
I s al £ 
Mon Dp IVERING AND ORDERING AP 
PARATUS \ I McGLa HLIN 470 So 
nt SS lh er Col The invention re 
iratus for t atically deliver 
4 iys f d to di rs restaurants 
apparatus being utilized to return the 
y dishes t he kitchen of the restau 
, A further purpose is to provide an ap 
a f lering he dishes and for de 
l tl ler to tl kitchen, thus elim 
iting tl ermediaries necessary for the 
transmissi ders from the diners to the 
chef 

SAND STRAINER oO. R. KimescuKxe, 1116 
Ww rd St Grand Island Neb This it 
tion has for its object to provide mechan 
ism for use in connection with well casings for 
thoroughly removing sand from the water be 
fore it enters the body of the well casing, 
the strainer having a sand chamber between 
the bore and the exterior for receiving the 
sand, together with means for causing the 

sand to setth 
PISTON \. Neraas, P. O. Box 345, Mas 


sillon, Ohio. The invention relates particularly 
hat class of piston in which the packing 
bushing is removable from the inner or work 
ing side of the piston head The piston com 
prises a body having a reduced portion on its 
working side, a cup shaped bushing completely 
covering the same a packing ring on the 
bushing, a ring removably secured to the 
bushing for retaining the packing ring and a 
key for locking said ring in position, 
HYDRAULIC CONCENTRATING APPARA 
rus.—W. E. Suptow, Lincolnton, N. C. An 
object of the invention is to provide means for 
fo the ore in a stream of water upwardly 





in an inelined pipe and to provide an arrange 
it of boxes in communication with the pipe 


Tht 

for receiving the ore A further object is to 
provide an apparatus which is particularly 
adapted for use in the recovery of tin ore, 
but is also adapted to any ore with greater 
specific gravity than the gangue. 

SHUTTLE THROWING MECHANISM.—N. 
PRELN 172 Lineoln St., Woonsocket, R. I. 
Chis invention relates to looms and its ob 
ject is to provide a shuttle throwing mechan 
sm arranged to impart a powerful movement 
to the shuttle to move the same through the 

shed without danger of striking therein 
Another object is to permit of readily apply- 
ing the shuttle power looms as now con- 
structed 


RECORDING DEVICE W. D. Prarson, 73 


East Main St., Portland, Ore. The principal 
object of the invention is to produce a record- 
ing device which may be used in recording the 
houra or periods of operation of a machine, 
such for instance as a flying machine, with 
which the device is associated A further 
object is to produce a device which will be 
|} automatic and will start recording as soon as 
the device to which it is attached commences 
to operate and will cease when the device 


ceases 


operation 


Medical Devices 


DENTAL ENGINI HANDPIECE.—R. C 
CRA Abingdon, Va A purpose of the in 
vention is the provision of a handpiece of 





simple, durable and efficient construction, in- 
cluding a clamp for effectively securing the 
tool so as to prevent its accidental displace 
ent and to securely lock the same to the en 
gine shaft for positive rotation. A further ob 
ject is to provide a handpiece having means 
for adjusting the tool clamp while the tool is 
otated 
Musical Devices 
SECURING MEANS FOR THE ENDS OF 
STRINGS FOR INSTRUMENTS.—O, J. Mut 
500 E. 76th St New York, N. Y. rhe 
ention relates to anchor for the end 
i string adapted to be used in connection 
th musical instruments, and particularly 
! I string for a violin. The device pro 
le a simple form of anchoring means 
1dapted be applied to the key with the loss 
f onl an tant of time. rhe device is 
equally applicable to any of the strings of a 
iolin, or the strings of any musical instrument 
roa harp 
SOUND RECORDING AND SOUND RE 


PRODUCING MACHINE J. H 
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Hall St., Princeton, N. J. The principal ob 
ject of this invention is to provide means for 
the recording and reproducing of lengthy 
speech or music on a plurality of records, 


whereby the continuous recording or reproduc 
tion can be readily obtained without noticing 
the transition from one record to another. The 
operator being given ample time to place the 
new record in position, prior to the stylus, 
in engagement with the active record, reaching 
the end of the sound groove. 


Prime Movers and Their Accessories 
PLUG.—E,. P. 371 
Brooklyn, N. Y A purpose of the 


SPARK 


Quincy St., 


NICHOLSON, 


invention is to provide a double electrode 
spark plug which will simultaneously produce 
twin sparks to facilitate combustion in the 
gas engine cylinder It is also a purpose to 
provide a double sparking plug so as to 


make it unnecessary to employ two separate 


airplane high speed 


ry motors, and large stationary 


spark plugs in engines, 





automobile rac 


engines, 


working 


Railways and Their Accessories 

COMBINED SIGNAL AND EMERGENCY 
rRAIN STOPPING DEVICE J. W. Hvupparp, 
447 Ave. West, Eau Claire, Wis. This 
invention has more particularly to 
which may be railroad 
the case 
front of the 
warn the en 


Grand 
reference 
a signal set on a 
track a 
of a 
train 


up 
behind, 
also in 
still, to 
approaching against 
in lieu of the 

being disregarded, to provide means as an emer 
by derailing the 


short distance or in 
track 


which is 


single system, 
standing 


gineer of a 
ceeding farther, 


train pro 


also signal 


gency to collision 


prevent a 


approaching train 











RAILROAD SIGNAL W. H. Harretrn, 210 
N. Peak St., Dallas, Texas. The invention re 
lates particularly to automatic signals for dis 
playing a warning at grade crossings. An 
object is to produce a signal for use on elec 
tric and steam railway lines to warn pedes 
SHOWING A SWITCH HOUSING WITH ELECTRIC 


PASSING 


TROLLEY 


trians and vehicles of the approach of the car 
train. The signaling system operates a 
semaphone, rings a_ bell, illuminates a 
light, an electric circuit being actuated during 
the passing car or train. 

RAILWAY SIGNAL 
SON, 202 Quincy St., 


or 
or 


FLAG.—W. A. 
Fairmont, W. Va. The 
object of this invention is to provide an ar 
rangement by which flags of different colors 
may earried; each of which is normally 
rolled upon a conventional curtain roller and 
may readily inserted in cylindrical flat 
containers so that each flag may be drawn out 
through a slot in the container wall, inde- 
pendent of the other, and the tension adjusted 
as desired. 


JOHN- 


be 


be 


Pertaining to Recreation 
AMUSEMENT APPARATUS.—P. D. 
son, Breckenridge, Mont. 
for its object to 
character 
copstruction 
pairs of 


HavUn- 
This invention has 
apparatus of the 
comparatively simple 
of ai series of 
revolve about a 


provide 
specified of 
and consisting 


mounted to 


wings 





i] _* 
j- A. =, 


an F = $5 eas 


A SIDE VIEW OF THE APPARATUS 











common vertical axis, and to rotate each upon 
a horizontal with the members 
pairs so arranged that the 


axis, 
spheres described 


Neuer, 61-79! by the rotation of the rings will intersect. 





of the 
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Pertaining to Vehicles 
RESILIENT DRIVE MEANS.—C. 
106 Bank St., New York, N. Y. 
object of the invention is te 
to connect a 
element as for example a 
driven shaft, the invention 
ticularly intended to have 
when interposed in the 
motor driven vehicle 


BEARENS, 

The general 
provide means 
element with a driven 
drive shaft with a 
more par- 
advantage 
means 


drive 


being 
special 
transmission 


e 
ora 


VEHICLE ALARM.—D. A. GILLEN, 115 N. 
15th St., Flushing, L. I., N. Y. Among the 
objects of the invention is to provide an at- 
tachment for vehicle wheels which is in the 
nature of a large gong which, when carried by 
the rotating wheel, will be brought with such 


impact against the roadway as to cause a 
clanging noise sufficient to inform the public 
or officers that the vehicle so moved is being 
stolen, 

VEHICLE WHEEL LOCK.—L, M. Eapert, 
414 Clinton St., c/o F. M. Risley, Elizabeth, 
N. J The object of the invention is to pro- 


vide a wheel lock more especially designed for 
on the wheels of automobiles, auto trucks 
and other vehicles, and arranged to enable 
the person in charge to readily lock the wheel 


use 


to the axle to prevent rotation of the wheel 
and safeguard the vehicle. A further object is 
to provide a lock which can be readily ap 


plied to wheels as now generally in use. 


LOCKING DEVICE FOR TRANSMISSIONS. 
—A. E. STenperc, Reed City, Mich. The in- 
vention relates to means for controlling trans- 
and comprises a rod and a 
mounted to slide with respect to each 
the sleeve being cut away at 
level of the rod and the rod and sleeve having 
notches at the cut away side 
register, and a bolt mounted to 
slide toward and from the rod and sleeve to 
lock the rod and sleeve, a spring normally 
pressing the bolt in engaging position. 


sleeve 
other, 
side to 


mission 


one the 
transverse 
adapted to 


HEATING FOR AUTOMOBILES.—G. § 
Kino, address John Tuomey, 157 E. 72nd St., 
Shore, N. Y. The object of the invention 
is to provide a heater for automobiles and 
other power-driven vehicles located within the 
hood adjacent the internal-combustion engine 
to heat the latter with a view to prevent the 
water of the system from freezing 
and keeping the heater ready for starting the 





Bay 


cooling 


motor whenever it is desired to do so. 
IDENTIFICATION MEANS FOR AUTOMO- 
BiLLines, Park Row Bldg., Room 


BILES.—J. 
H New York, N. Y. To enable a stolen au 
tomobile to be quickly identified even among 
a large number of the same make, this in- 
vention utilizes one of a group of bolts or 
other parts of which several are alike, and dis 
tinguishes the selected part by a secret mark 
or a concealed card. Thus, the identifying 
part of the machine is massed by its resem 
blance to other similar parts, and this feature 
also requires that all removable parts be re 
moved for the theft to be safely accomplished. 


RIM.—C. M. McKenpree, Lakeview, Ore. 
An object of the invention is to provide a rim 
of circular form, having its ends slightly 
placed apart to allow for expansion and con 
traction of the rim, said rim adapted to be 
contracted by the inflation of the tire, the pres- 
sure of air in the tire causing a contraction 
of the rim. A further object is to provide a 
rim which can be conveniently connected to or 
disconnected from the wheel. 


LOCK FOR MOTOR VEHICLES.—M. Faran, 
408 San Francisco St., El Paso, Texas, This 
invention has for its object to provide a de- 
vice of the character specified, suitable for use 
with motor vehicles of any character, for si- 
multaneously locking the gear shift lever from 
movement and for breaking the ignition 
circult. 


We wish to call attention to the fact that 
we are in a position to render competent serv 
ices in every branch of patent or trade-mark 


work, Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 


applications, irrespective of the complex nature 


of the subject-matter involved, or of the 
specialized, technical or scientific knowledge 
required therefor, 

We also have associates throughout the 


world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun 
tries foreign to the United States. 

MUNN & CO., Solicitors of Patents 
Woolworth Building, NEW YORK 
Tower Building, CHICAGO, ILL. 
Scientific American Bldg., WASHINGTON, D. C. 
Hobart Building, SAN FRANCISCO, CAL 
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nines 
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The Falsework for a Big Dam 
(Continued from page 217) 
at this point. There are two sets of 
gates. One pair is in practically the 
same plane as the upstream face, the sec- 


ond pair is set underneath the up- 
stream toe—that is, a little downstream 
from the first set. The control rods for 


the first set reach down the vertical con 
vex face, while those for the second set 
are provided with wells, of horse-shoe 
horizontal section, which extend up to 
the crest. Both sets of sluice gates may 
be operated from the top of the dam. In 
a vacuum forms because of the flow 
of the water, at any time, a vibrating 
action of the gates may take place. In 


case 


order to prevent the formation of a 
vacuum in the sluiceway between the 
downstream gate and the downstream 


face of the dam, a duct is arranged which 
leads from the ceiling of the sluiceway 
up a short distance and then horizontally 
to the dam’s downstream face. 


Making Electric Insulators of 
Porcelain 
(Continued from page 205) 
Milady is very proud of the glossy ap- 
pearance of the dinner set on her dining 


table. But the glaze that gives it a 
glossy sheen is not there merely for 
looks. The cups would not hold coffee 
or tea, and the plates would be soaked 


with grease were it not for the glazing 
that renders the more or porous 
porcelain impervious to moisture. 

And that is exactly the reason why 
porcelain insulators are glazed. While 
moisture might not penetrate them ex- 
tensively, it would cling on the minute 
rough edges of an unglazed surface and 
tend to create a film of water which 
would impair their insulating properties. 

The glazing consists of the same ma- 
terial as the porcelain with the addition 
of calcium carbonate or whiting, which 
cause the glaze to melt at a lower tem- 
perature than the porcelain. It is ap- 
plied, in the form of a thick liquid, in 
several ways. Small articles are coated 
by means of an automatic sprayer which 
resembles a huge atomizer and sprays 
the glaze over them. Others are sprayed 
by hand, and still others are dinped into 
the glazing fluid. 

After glazing the porcelain is placed in 
receptacles made of fire-clay resembling 
the familiar to the housewife, 
and these are piled in great columns in- 
side the kilns—huge structures of brick 
about fifteen feet in diameter and _ six- 
teen feet high, beneath which is a fur- 
nace. When the kiln is full, the door is 
walled up with brick and fire clay, and 
the fire started. 

Three called pyrometric cones, 
are made from the same materials as the 
porcelain. The proportions are_ so 
changed, however, that the tip of one of 
these cones will bend over at 20 degrees 
Centigrade less than the melting point of 
the porcelain, while the third requires 
20 degrees more to melt it than the porce- 
lain. These cones can be seen through a 
small apperture in the kiln. The melting 
of the first warns that the heat is ap- 
proaching the desired degree. When the 
second one melts, the fire is carefully 
manipulated so that the heat will not 
rise to a degree that would melt the 
third, 

The intense heat, upward of 1,360 de- 
grees Centigrade, melts the glaze, which 
runs evenly over the outside surface of 
the porcelain, and vitrifies the 
making it a hard, dense, impervious mass. 

After the porcelain has been baked for 
the requisite length of time and the con- 
tents of the kiln have cooled sufficiently, 
the articles are removed and tested. Not 
only must the insulators meet specifica- 


less 


casserole 


cones, 


tions as to size—and that, as indicated, | 


takes very careful work—but they must 
be tested for their insulating strength. 
The larger insulators are subjected to 
tests at from 60,000 to 300,000 volts. 


latter, | 





SCIENTIFIC 


The testing is one of the most interest- 
ing phases of the work. The spectator 
row of insulators to which wires 
are attached. The operator throws on 
the current. Down one of the insulators 
goes a spitting blue line of “fire” with a 
crackling The visitor’s face tin- 
gles from the electricity in the atmosphere, 
and there is a pronounced odor of ozone 
from the oxygen liberated in the air. 


sees a 


noise. 


A Measure of Interior Lighting 
(Continued from page 205) 
involved the making of test objects, such 
as neutral gray specimens by mixing 
black drawing ink and lamp black with a 
white cement. After being surfaced with 
coarse sandpaper, resulting in good dif- 
fusers, the surfaces were tested for light- 
reflecting factors by the observation of 





surface brightness at intervals of 10) 
degrees. A block of magnesium, a_pol- | 
ished sheet of milk glass and white- | 
painted cardboard were supplement to the | 
test specimens above-mentioned. The | 
high reflection factor obtained for mag: | 
nesium carbonate was the outstanding | 


result of the experiments, 


Who Shall Work the Farms?—II 
(Continued from page 208) 
Maine, which normally produces 60 per 
cent of the potato crops in New England, 
experienced setbacks in unfavorable 
weather, strikes, labor shortages and 
transportation embargoes which impeded 

the normal activities. 

California planted 60 per cent of nor- 
mal acreage of all varieties of 
limas being 90 per cent and other va 
rieties 45 per cent of 1919. New York 
planted 90 per cent as many beans as 
last year; Michigan, 75; Wisconsin, 70; 
Colorado, 65; New Mexico, 80; and Idaho, 


beans, 





100. This sort of thing cannot continue 
without serious results. 
Not only is farm labor scarcer than 


j 
usual but it is more independent and less | 
efficient, according to reports of farmers} 
from all sections of the country. Those 
who are attracted to towns, cities and 
public works get more pay and work fewer | 
hours than they did when on farms while | 
those who remain on the farms are also 
demanding shorter hours. There is a 
wide complaint among farmers generally 
of the eight-hour-day movement which 
promises to be the elusive bugaboo of the | 
future. 

Typical reports from farmers are aptly 
illustrated by the following: A Wiscon- 
sin farmer says, “Decreased acreages, de- 
creased yields and high prices for food- 
stuffs are sure to result due to’ the farm 


help movement cityward. I cannot get 
help. I am 60 years old and have only 


two boys to assist me in handling a 300- 
acre farm. Unless conditions right them- | 
selves I shall finally be forced to let my 
farm run to weeds.” 

A Minnesota farmer remarks, “I have 
hired help for 35 years and this is the 
first season when I was unable to secure 
any assistance in operating my farm. 
I am forced to seed the place down to 
grass.” From Virginia, a farmer wrote 
that his community was practically with 
out labor. Farms that usually hire three 
men were using only one and these work 
only eight hours a day. His neighbor, a 
Tennesseean, says, “If the farm labor sit- 
uation continues as now for two or three 
years longer, a man who does not own a 
farm will be denied even drinking water. 
If factories and mills do not cut down 
their wages, hard times are sure to come 
to all.” < 

A New York farmer who handles 300 
acres has only one man where he usually 
uses three. He says he cannot afford to 
pay a minimum wage of $4 to $5 a day 
when crops sell at present prices as the 
production costs more than absorb all the 
income. The sentiment of a number of 
Connecticut farmers is that they will not 
produce 50 per cent of what they raised 
last year. They cannot compete with the 
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cAt more than twenty-two 
thousand garages, in town 
and country, empty Prest- 
O-Lite Gas Tanks may be 
exchanged for full ones. 


219 


With daylight 
on the runningboard 


who cares for darkness? 


HE bumps and jars of rough going can not 

in any way affect the rugged Prest-O-Lite Gas 

lighting system. : 
tensity of the light be impaired. There is nothing 
to work loose, wear out, nor break—nothing to 
deteriorate. 


Nor can the range and in- 


A few minutes work requiring no mechanical 
nor technical knowledge, and the Prest-O-Lite 
Gas lighting system may be installed on any truck 
—ready for instant use during the entire life of 
the sturdiest vehicle. 


Because of the Prest-O-Lite Gas Exchange 
System, truck drivers may replace empty Prest-O- 
Lite Gas Tanks with full ones at more than twenty- 
two thousand garages and stores throughout the 
country. Fully charged tanks are put on in a few 
moments with no other tool than a wrench. 


The Prest-O-Lite Gas Tank offers the maximum 
of lighting with the minimum of weight and bulk. 


Because of the solvent employed, the capacity of 
the Prest-O-Lite Gas Tank is increased ten fold. 
A tank measuring only 6 by 20 inches will keep 
two headlights burning for 40 hours ! 





Our complete line 
of appliances using 
only Prest-O-Lite 
Gas and air suit- 
able for soldering, 
brazing, paint 
burning, etc., is 
extensively used 
by manufacturers 
and in repair shops 


General Offices : 


There is a Prest-O-Lite Gas Distributor near 
you—write for his name and address. 


THE PREST-O-LITE COMPANY, Inc. 


Small Tank Sales Department 
Carbide and Carbon Bidg., 30 E. 42nd St., New York 


599 Eighth Street, San Francisco 


In Canada: Prest-O-Lite Company of Canada, Limited, Toronto 





everywhere. 
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LIGHT WEIGHT CAST IRON PISTON 
eo a 


“The Successful Light Weight Piston’ © 
PATENTED U.S.A. 


FOREIGN PATENTS PENDING 





Do You Own a Car? 


DELUXE light weight, cast iron pistons will increase 
the power, speed and flexibility of any motor and at 
the same time use less gasoline and oil, They also 
reduce repair bills by eliminating vibration. Thousands 
of motorists in every part of the world are proving this 
every day 

DELUXE PISTONS ARE 40 TO 50% LIGHTER 

THAN STOCK FACTORY CAST IRON PISTONS 


The weight is saved and strength gained by 
patented scientific reinforced construction. Note the rein- 
forcing ribs under the head and down the skirt. These 
reinforcements give the piston much greater strength. 
The reinforcing ribs also serve to carry off heat, insuring 
a cooler running motor. The DELUXE piston has 
much less expansion than either aluminum or heavy 
cast iron pistons. They can be fitted close 

Write for booklet giving full information Supplied 
standard or over-size for more than 800 makes o 
automobiles, trucks, tractors, airplanes, motorcycles and 
marine engines 

Patented and Manufactured by 


CLARK-TURNER PISTON CO. 
Station C Los Angeles, Calif. 
For Sale by All Good Dealers and Repair Men. 
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WELL? avsS WELL 
ss machine of your own 


Cash 
Many styles and sizes for all 
Write for Circular 


WILLIAMS BROS., 434 W. State St., ithaca, N.Y 
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| yBicatine * RECORDING + CONTRO 
} 
CHART TEMPERATURE FACTS “- le 
CONTROL THE TEMPERATURE ¢ 


that steady, 


Tycos instruments give 3 
day-after-day indication, record or cen- Ve 
trol of temperature factors that stamp 
them as pre-eminent in every industry. H 
Specify them when you want those exact i: 


on temperature problems—help solve 
them. 

Catalog and consultations on request. 
No obligation. 
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vital, temperature facts that throw light {i 
$ 
: 


Taylor /nstrument Companies 
Rochester, N. Y. 

There's a Trecs or Taror Thermometer 
for every purpose 
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For Gunsmiths, Tool Makers, Ex-' 


perimental & Repair Work, etc. 


From 9-in. to 18-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle 


W. F. & J. Barnes Co. 


betablished 1s72 
1999 Ruby Street 
Rockford, LL 


We Will Make It 


Anytiing in a metal stamping or 
duced from any metal and finished in 


‘Waterbury Button Co., Waterbury, Conn. 
single phase, 


Yes 
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BRIGGS’ 
THERMOSTATIC METAL 


J. BRIGGS & SONS C2 
El Clifford St... PROVIDENCE,RLL 








SOUTH BEND LATHES | 


For the Machine and Repair Shop 


9° Lathe $215.00 
11° Lathe $275.00 
13° Lathe $365.00 
15° Lathe $450.00 
16° Lathe $525.00 
South Bend Lathes are 





' te 
Established 1906 
Free Catalog 


Soath Bead Lathe Works 
a2 Madison “treet 
“ 4. Bend, Ind 


THESCHWERDTLE STAMP CO. 
o STEEL STAMPS LETTERS & FIGURE 
BRIDGEPORT CONN. 


Runw a Lathe 
An 80 page ber 
: at 
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Modern 
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DESIGN, CONSTRUCTION, COMMER- 
CIAL APPLICATION, OPERATION, 
REPAIR 

1000 Pages, 750 Illustrations 
Price, $5.00; By Mail, $5.25 
By Victor W. Page, M.S.A.E. 


Covere Everything You Should Know About 
Gasoline and Electric Trucks 


This 's a new 19 book considering all 
pes of motor trucks and industrial trac- 
and trailers It outlines features of 

" types of trucks, asoline and electric, 
" all rieties of uck bodi« This book 
ten ir unguage everyone can under- 

1 and ot ir ny sense of the word 

jieal te a practical book 

iil make special appeal to the truck 

é ho seek » better his position and 


charged with the 


repalr 


and upkeep truck 


Simple in treatment An encyclopedia in 


Not a technical treatise but a book 


scope. 
for the practical business man and me- 
chanic. 
Copies of this book sent prepaid on receipt 


Scientific American Publishing Co. 


Woolworth Building, New York 
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industries for labor on the basis of pres- 


ent prices for farm products. Oregon 
farmers are doing what they can with 
family labor and are letting the rest of 


their work go undone, They refuse to pay 


industrial rates for farm work. Kansas 
| farmers are trying to readjust their crop- 
ping calendars so as to do without high 
priced help A New York farmer says 





| from the 


| loose material in place. 


| less likely 


that in his locality wages are 20 per cent 
higher than last year while the farm help 
short. Complaint from the 


States that negro labor does 


is per cent 


Southern 


IS 


only two-thirds the amount of work per 
formed three years ago at one-third the 
present pay 

Ohio reports a ten per cent decrease in 
farm labor over last year and a corre 
spondingly curtailed acreage. Indiana | 
farmers say that demand for labor has 
declined because of high wages. Farm- 
ers have cut down their operations so 
that family labor can handle them. Ala 
bama has only 70 per cent of normal la 
bor supply while Mississippi has only | 
three men available to do the work 
Which requires four men Arkansas re 
ports a labor deficit of 15 per cent; North 
Dakota has only four-fifths as much la-! 
bor as her farmers need. Oklahoma has 
a labor supply which is only 66 per cent 


of normal 


Practical and Inexpensive Farm 
Buildings from Willow Saplings 


(Continued from page 209) 


the Far East, or whether spurred on by 
the mother of invention, necessity, is still 
a mystery to some. At any rate, and in 
the short time of two days, according to 
the son who helped him, the barn was 
finished The willows cut along the 
banks of a nearby stream were stripped 
of their twigs and leaves, and carted to 
the site of the building. Here the outline 
of the barn was marked on the ground, 


and posts set into the ground on this IMne, 


spaced four feet apart. The = saplings 
were then woven about these uprights 
with the result shown in the accompany- 
ing photo of the barn. This’ single wall | 


would offer protection to a certain extent 
weather but it would not be suf- 


ficient to withstand the winter blasts} 
which would soon be upon them. So a} 
second wall was erected about the first, in | 
the same way, and the space between | 
them kept to six or eight inches. Later 
this was packed with straw. The roof, of 
straw laid on saplings, which in turn) 
were supported by poles running the | 


length of the barn, on the top of the walls, 
furnished ample covering, though wire 
was woven in and out through the straw | 
and the poles to keep it in place. 

And so with the rest of the buildings. | 
The poultry house has a plank roof, laid | 
over the straw-covered rafters to keep the 
The corn crib has} 

sufficient. | 
about this) 
the many rods 


is 


which 
feature 


but the single wall, 

Another surprising 
unique farmstead was 
of fencing built of the same material, | 
willow saplings. Almost a mile, all told, 
totals the combined length of the several 


fences 


The Four-Wheel Brake Again 
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(Continued from page 
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proper equalization of two brakes 
thing that rarely accomplished | 
satisfactorily and of course the equaliza- 
tion of four brakes presents still greater 
difficulty Here again the hydraulic 
method has advantages. It should be evi- 
dent that perfect equalization is secured, 
that the same force is applied to all 
four brakes since the pressure of the oil 
throughout the system is everywhere the 
same. Therefore the forces acting on 
the four brake pistons are equal and the 
brakes applied with the same _ in- 
tensity. 

Aside 
draulie 


Is 


is 


are 


from 
system 


these advantages the 
appears to be simpler 
to get out of order. 


hy- 
and 
The mov- 


| the friction. 


| shell. 





ing parts are limited to pistons and cylin- 
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ders. The oil leads connecting the master | 
eylinder with the brake cylinders are 
rugged, flexible metal tubes, and it! 
should be recalled that great strides have 
made in the construction of metal 
hose in the past three or four years; in 
fact it would not surprising if this 
were the real reason for the advent of 
this system at this particular time. It 
said that leakage is quite impossible. 
Inasmuch brake rods, arms, pins | 
and bushings are entirely absent, metal 
tubing taking their place, one annoying 
source of rattle is eliminated. Brake link- 
age rattles are impossible where there is 
no brake linkage. 


been 


be 


is 


as 


A Ditch-Digging Giant 
(Continued from page 209) 
Between the buckets, with semicircular 
cutting side cutters are bolted to 
the wheel for hewing the ditch slightly 
wider than the buckets, thereby reducing | 
The front end of the frame 
conveying the exeavating wheel is| 
hooked up to the rear of the platform 
carrying the power equipment. The rear | 
of the frame is supported on a shoe that 
along the bottom of the ditch, 
forming a smooth, shallow groove for the 
drainage tile. The maximum depth 





edges, 


glides on 


of 


| digging is two-thirds the diameter of the 


wheel. 


soils, 


Solid buckets are used for sandy 
while skeleton containers, euasily 
cleaned, are applied in sticky ground. 

The machine is equipped, when desira- 
ble, with a cased shoe or shield to hold 
in abeyance the banks when operating 
in subject to caving. The cutting 
speed of this type of tile-trenching ma- 
chinery ranges from 1 to 8 feet a minute. 
The varying sizes of this apparatus have 
capacities for digging trenches ranging 
from 1114 inches wide by 414 feet deep 
to 18 inches wide by 614 feet deep. Its 
capacity for overcoming obstacles is sug- 
gested by its past performances of 
off tree roots as large as a man’s} 
arm. Then, unless they are buried 
deeply in the soil stones larger than the 
buckets are rolled away. 


Solving the Labor Problem—IV 


(Continued from page 210) 


soil 





slic- 
ing 
too, 


cuit of some of the best “movie” attrac- | 
tions. Here also lectures are delivered 
by well-known specialists in various 
fields of knowledge and travel. Another 
appreciated institution is the Marysville 
Club, which bears the significant name 
of “The Half Shell,” as being synony- | 
mous with transparent square dealing, 
the inference being that an unworthy 
oyster is quickly determined on the half 
This organization meets once a 
week, and its platform is occupied by well- 
known speakers of the country, men who 
are big successes in every line of business 
and professional activity. The matter of 
providing outdoor recreation, recognized 
everywhere today as one of the most im- 
portant elements in promoting good fel- 
lowship in an industrial organization, is 
greatiy favored by the fact that Marys- 
ville fronts upon the St. Claire River. 

Already bathing beaches have been formed | 
and there is accommodation at the piers | 





for yachts and small boats so that the | 
employee can take his choice between 
recreation on land or water. 


Thus far in its existence, Marysville 
has fully justified the expectation of its 
founders, and as its present population of 
2,000 grows with the growth of the parent 
plant and the several associated indus- 
tries which have located here, the success 
of this venture as a solution of the labor 
problem will be followed widely and with 
the keenest interest. 


Bridges and Civilization 
(Continued from page 211) 
crossing them. Such original bridges 
were discovered without difficulty. Man 
had only to follow the example of the 
animals in flight which chose such means 
of escape. In the case of the swinging 


| Supplies or the 








March 12, 1921 
vine, however, the problem is twofold, 
since the savage was called on to decide 
whether to cross it by means of his feet 
or by means of his hands. Having de- 
cided to cross on his feet, a second vine 
sooner or later came into play as a nat- 
ural railing or balustrade by which to 
support himself. Then followed the de- 
velopment of the wooden bridge, which 
type has persisted even to the present 
day. 

It appears that the first iron bridges 
were erected at Colebrookdale from 1773 
to 1779. The first German iron bridge 
was not built until 1794. Technologically 
speaking, the wooden bridge falls into 
three classes: Bridges of solid beams 
and girders, trestle bridges, and suspen- 
sion bridges. The MonrHiy proceeds to 
show how these various classes were de- 
veloped in many different parts of the 
world. 

An 
bridge 


the 
the 


bamboo 
island of 
that in this 


interesting is 


at 


case 
Rantepoo, on 
Celebes. It believed 
bridge we actually have the forerunner 
|} of our modern steel and iron cantilever 
bridges. As for suspension bridges of a 
primitive type, we find many such strue- 
tures in the interior of western Africa 
and in New Guinea and elsewhere. An 
excellent example of bridge building is 
the arched beam bridge at Osaka, Japan. 
Architecturally speaking, it belongs to the 
girder bridge class, even though construct- 
ed of wood, with the members held to- 
gether by an extremely ingenious system 
of ties and wedges in which presumably 
nails and screws are as absent as in the 
original Malay bridges verifying the fact 
that the Japanese have an infiltration of 
Malay blood, 


Is 


Stray Current Electrolysis 

UE to the fact that return current 

was not formerly given the requisite 
attention to prevent it from straying from 
its fixed and narrow path, electric rail- 
Way companies experienced considerable 
trouble with vagrant electricity of this 
description which had a predilection for 
wandering through the earth until it 
came in contact with underground pipes 
carrying the munipical water and sewage 
telephone or telegraph 
wires. The stray current would run 
along these pipes for some distance and 
finally would jump back to the street car 
rails—which in the single, overhead trol- 
ley system carried the current back to the 
power house, An electro-chemical con- 
dition would develop at each point where 
the electric current would leave the pipes 
which gradually would cause minute dis- 
integration and potentially the destruc- 
tion of the pipes. 

Some thirty years ago this phenomena 
first attracted public attention and it , 
was some time before it was definitely 
ascertained that defective rail systems 
which did not properly confine and re- 
strict the movements of the electric cur- 
rent which passed over them were fun- 
damentally responsible for the difficulties. 
Heretofore, the bonded rail joint has been 
| the weakest link in the return circuit 
and until the popularization and general 
adoption of the welded joint, the use of 
heavier rails, better bonds, and supple- 


mentary feeders, enormous damage to 
municipal pipe systems resulted in all 
parts of the country. Even today with 


conditions much improved and street car 
companies exerting every effort to con- 
trol stray cnrrents, the annual damages 
still are enormous. 

The Federal Bureau of Standards has 
been aiding different cities all over the 
country in locating refractory pipe lines 
which have unknowingly become carriers 
of stray electric current. The work is of 
inestimable value to the cities in question 
as with the expert assistance of Uncle 
Sam's engineers the vagaries of the cur- 
rent are controlled. The demands for as- 
sistance of this character are usually far 
in excess of the force of experts available 
for such activities. 
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Look for this mark of 

leadership in electri- 

cal development and 
manufacture. 






automatic control 


General Office 
Schenectady, NY. 


ONFIDENT, precise, powerful—a giant rears 

his head above the incompetence of Man and 
gives to Industry an automatic control of electric 
motors which knows no error nor fatigue. 


G-E Industrial Controllers make the application of 
motors almost limitless in scope. They make motors 
practical on the most ponderous or the most delicate 
devices; they allow machines to operate at change- 
able speeds, thus eliminating complicated gears and 
reducing the chance for break-downs. They give a 
greater flexibility to a myriad types of appliances. 


When thousands of dollars depend upon starting, 
stopping or reversing at exactly the right moment, 
G-E Industrial Controllers remove the human ele- 
ment and make it an unfailing, mechanical operation. 


Company eas 





Industry finds a more pliable servant and electric motors a 
| wider field of application through 
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G-E Industrial Controllers 
guide and conserve power 
in every industry 


From the huge mass of technical data compiled 
through the past few years, G-E Engineers have 
an intimate knowledge of the requirements of most 
branches of industry. G-E Industrial Controllers 
are the outgrowth of this knowledge and in con- 
sequence are available in some special form for 
every kind of industry. 


G-E Industrial Controllers simplify equipment, 
conserve power and floor space—save money. And 
when they are included at the time original plans 
are made, their saving is greatest of all. 


All leading manufacturers of equipment will co- 
operate in furnishing G-E Industrial Controllers, 
Complete information may be secured from the 
nearest G-E office. 
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Chart of Recommendations 
rOMOBILES 
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Mobiloils 


How to 






Read the Chart 


all models of both 


passenger und commercial! vehicles unless otherwise 


ATR =i 


HE harder a car works 
the quicker the driver 
notices the economy of 


scientific lubrication. Drivers of 
taxicabs and commercial cars 
soon find that scientific lubrica- 
tion is more than a mere economy 
‘ ---it is a business necessity. 


They experience the following 
conditions which the passenger 
car driver may note to his own 
advantage : 


1 In traffic, low gear must be freely 
used. Unless the crank-cass is 
filled with the correct lubricating 


oil, overheating is invited. 


nN 


During waits, the engine frequent- 
ly idles. On starting, the exhaust 
may smoke. The 
correct oil exaggerates this smoke 
nuisance which in places 
violates the law. The _ cor-ect 
grade of Gargoyle Mobilvils 
proper 

gives maximum free- 

exhaust 


use of an in- 


some 


maintained at the 
lar ja level, 
smoke. 


dom from 


* 2 #4 


3 Taxicabs are run for profit. 








-Mobiloi 


stands out sharply 


The 
Mobiloils protects the user against 


correct grade of Gargoyle 
undue repair bills and depreciation 
of investment. 


4 Through the protection given at 
point, and through 
the maintenance of a proper piston 
Mobiloils nearly 
reduced gasoline 


every friction 


seal, Gargoyle 
always show a 
consumption. 

Only lubrication 
can the engine operate flexibly. By 


with scientific 


wn 


using the correct grade of Gargoyle 
Mobiloils find that they 
minimize the need for gear shift- 


drivers 


ing. Driving in lower gears adds 
unnecessarily to gas consumption. 
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A grade for cach type of motor 


Is 









| -Hard-used Cars 


Where the Economy of using Gargoyle Mobiloils 


OU may drive your car only 

a few days per week, or a 
few hours per day. But, quite 
as much as the commercial car 
owner, you surely want operating 
economy. 


The economies which Gar- 
goyle Mobiloils show on hard- 
used cars are yours when you 
make the Chart your guide. This 
Chart is reprinted in part on the 
left. You will find the complete 
Chart on the walls of leading 
garages, auto supply stores and 
hardware stores. It is important 
for you to be sure that you use the 
grade specified for your car in the 
Chart. In using an oil which is 
either lighter or heavier you only 
invite trouble and waste. Not only 
the body, but also its character de- 
termines its fitness for your car. 


We shall be glad to mail you 

a copy of our booklet on Auto- 
mobile Lubrication. It con- 

tains the complete Chart of 
Automobile Recommenda- 
tions. In writing please 
address our nearest Branch. 
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